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I. INTEODDCTION 
A. Historical Background 
Landscape evolution and soil formation may be parts of 
the same geologic cycle. Within a system, they may act sepa­
rately as independent variables where one is the dominant and 
controlling process, or they may reflect a dependence on each 
other that is characteristic of a quasi-eguilibrium condi­
tion. In the late 1800's Dokuchaiev recognized the impor­
tance of the following factors in soil formation (as reported 
by Glinka in 1927) ; 1) parent material, 2) relief, 3) time, 
4) climate, and 5) vegetation. To a certain extent, all of 
these elements may be examined where they or their past in­
fluence are preserved in the geologic record. 
An evaluation of the geologic and pédologie characteris­
tics of a small watershed has been carried out in southwest­
ern Iowa. Major emphasis has been placed on Dokuchaiev's 
first three factors. Climatic and vegetational parameters, 
as inferred from pollen and fossil fauna, will be drawn 
mainly from the data of Walker (1966), Daniels and Jordan 
(1966), Euhe, Daniels, and Cady (1967), and Ruhe (1970). 
An open system analysis is used herein to define the 
pédologie and geomorphic development. This approach is 
necessitated by the following two reasons; 1) the watershed 
under investigation is maintained by a constant supply and 
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removal of energy and materials (Von Eertalanffy, 1950); 2) 
there is no need for a purely "historical" analysis (Chorley, 
1962). Multiple working hypotheses, concerning hillslope ev­
olution and soil formation, will be utilized in an effort to 
understand the system as it is presently expressed in the 
natural setting. 
Hii3^l2Ee_€Voluti^n_anL.soil_2ene^s 
Basically there have been four theories advanced for the 
development of landscapes under exogenetic influences of 
wind, water, and ice. Scheidegger (1961, p. 15) has summa­
rized them as; (1) Davis' cycle (1932, p. 409) theory in 
which the landscape progresses from youthful to mature and on 
to old age; (2) Penck's (1924) differential theory whereby 
slopes recede according to their own pattern; (3) The equi­
librium theory as first expressed by Playfair (1802, p. 440), 
later by Gilbert (1880, pp. 117-118), and recently by 
Strahler (1950, 1952-fi, 1952-B) , Culling (1957, pp. 259-261) 
and Hack (1960, pp. 81 , 85-86); and (4) Crickmay's (1959) 
principle of unequal activity according to which each valley 
develops in correspondence with the intensity of lateral 
river action. 
The agents involved in slope changes have been described 
by Penck (1924) as (1) reduction of rocks (or parent materi­
al) , (2) spontaneous mass movement, (3) corrasion, (4) ero­
sion, (5) transport of mass, and (6) accumulation. Reduction 
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of parent material is a function of parent material, time, 
clisate, and vegetation; spontaneous earth movement is relat­
ed to relief and climatic influences; detachment, corrasion, 
entrainment, and deposition are functions of parent material, 
relief, time, climate, and vegetation. Corrasion, the degra­
dation of particles due to direct impact, is the only mecha­
nism which does not appear to be significant in this study. 
Spontaneous earth movement or slumping is effective in 
the widening of gullies. Lohnes and Handy (1968, p, 254) 
have demonstrated that both slopes and relief far exceeding 
that occurring in the study area are required for this method 
of movement. They concluded that slope gradients below 38° 
are the product of some agent other than mass movement. None 
of the hillslopes in the study area exceed 25°. Therefore, 
consideration is given only to reduction of parent material, 
erosion, transport of mass, and accumulation. 
The first quantitative pédologie reference which was 
made to the interaction between hillslopes and soil proper­
ties was by Norton and Smith (1930, pp. 261-262). Their work 
in Illinois indicated a parabolic relationship between slope 
gradient and depth to the horizon of clay accumulation. 
They also qualitatively related a decrease in clay content, 
soil color (organiù matter) and structure to increase in 
slope gradient. These measurements were rhetorically related 
to the influence of slope gradient On the moisture regime or 
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environment. The implication is drawn that as slope gradient 
increases, runoff increases and less water enters the soil. 
With less infiltration, weathering would occur more slowly, 
and soils would not be so strongly developed. Unfortunately 
they chose to disregard the erosion potential as an active 
agent in the modification of soil characteristics on slopes. 
Milne (1936-A, p. 16) proposed a catenary concept of 
soil distribution. Although rhetorically described, the soil 
associations were treated as a continuum, the individual mem­
bers being basically defined by topography and hydrologie 
conditions. In opposition to Norton and Smith (1930), Milne 
recognized that soil formation is a complex process and in­
volves much more than runoff and infiltration. Milne's con­
cept of soil formation was essentially a combination of the 
ideas first proposed by Dokuchaiev and Davis. However, in a 
separate publication (Milne, 1936-B, p. 549) he illustrates 
his catenary relationship in such a way that one can not help 
drawing the conclusion that pediplanation and not 
peneplanation is basic to his whole concept. 
Ruhe, Daniels, and Cady (1967, p. 69) enlarged the prin­
ciple of pediplanation by the inclusion of stratigraphie, 
topographic, and paleopedologic information in the studies of 
landform evolution and soil formation. They have listed the 
following five "theorems" of landscape evolution; 
"(1) Fluvial erosion surfaces develop from a directrix—a 
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controlling stream—and encroach on and up the flanks of 
adjacent interfluves toward the divides. 
(2) The profile of the encroaching erosion surface is 
curvate, concave upward, toward the periphery of the 
watershed in which it develops. 
(3) The encroaching erosion strips the products of weath­
ering of older surface, a younger fresh surface is formed, 
and a new cycle of soil formation begins. 
(4) The divides remain as stable landscapes subjected to 
intensive weathering until they are beveled by the en­
croaching erosion surface. 
(5) The divides are not worn down but ultimately may be 
destroyed by the encroachment of erosion bevels from oppo­
site directions." 
These theorems have been developed as a result of extensive 
geomorphic and pédologie investigations. 
The studies may be grouped in the following three gener­
al categories : 1) regional traverses, 2) localized specific, 
and 3) detailed. 
2. Regional traverse studies 
Smith (1942) studied two loess traverses in central and 
south-central Illinois. He showed that: 1) from west to 
east—away from the Mississippi River—the thickness of loess 
decreases, 2) carbonate content decreases, and 3) soil 
profile development increases. 
The above study was followed by those of Hutton (1947, 
1950) and Ulrich (1949, 1950) in the southwestern part of 
Iowa. Hutton investigated five profiles along a 170 mile 
traverse from the Missouri River into south-central Iowa. He 
considered the soil changes northwest to southeast to be the 
result of a progressive decrease in particle size of the 
pcireiit uiétieriai ds well as an increase in relative age. xhis 
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idea had been developed previously by Smith (1942) to explain 
the increased leaching away from the loess source. Ulrich's 
traverses paralleled those of Hutton. However, he studied 
more poorly drained soils. Again a consistent trend was 
noted between the distance from the source and selected prop­
erties considered to have genetic significance. 
The loess thickness data from all the early traverses in 
southwest Iowa, as well as some supplemental information, 
were reanalyzed by Simonson and Hutton (1954) . They conclud­
ed that Smith's (1942) observations were equally valid for 
the southwestern part of Iowa, with only localized excep­
tions. 
Ruhe (1954) made a study of the railroad cuts along a 
relocated section of the Pacific, Chicago, and Rock Island 
Line between Bentley and Adair, Iowa. Between Atlantic and 
Bentley 50 cuts were exposed. Ten were excavated in a 
distance of six miles west of Adair. The remainder occur be­
tween Atlantic and Bentley. Depths of the cuts ranged from 
fifteen to seventy feet. By integrating topographic surveys. 
Pleistocene stratigraphy, paleopedology, mineralogy, and 
paleontology, Ruhe, Daniels, and Cady (1967) illustrated the 
profound influence of parent material and geologic history on 
the present geographical distribution of soils and paleosols 
in the above traverse. 
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3 . Localized specific studies 
As a result of the railroad traverse study, several in­
vestigations were initiated to illustrate the geomorphic re­
lationships which had been broadly expressed in the previous 
work. Two small watersheds were selected, one near Adair 
where Kansan till is exposed on the side slopes and Wisconsin 
loess mantles the summits, and the other on Thompson Creek in 
Harrison County, the slopes of which are developed entirely 
in Wisconsin loess. Both studies are reported superficially 
by Puhe and Daniels (1965) and completly covered by Ruhe, 
Daniels, and Cady (1967) and Daniels and Jordan (1966). 
These investigations resulted in papers dealing with 
geomorphic surfaces (Ruhe, 1956), stone lines (Ruhe, 1959), 
elements of the landscape (Ruhe, 1960), and alluvial soils 
(Riecken and Poetsch, 1960). 
Daniels (1957) also studied a small watershed adjacent 
to Cut 39 along the railroad traverse. Soil geomorphology 
was treated in considerable detail but only six sample sites 
were subjected to extensive laboratory analysis. These sites 
were not aligned in a downhill manner. Therefore no 
quantitative hillslope relationships could be drawn. 
4 . Detailed studies 
Walker (1966, p. 860) worked out the mathematical rela­
tionship between the surficial thickness and particle-size 
data within a closed system on the Des Moines Lobe. In these 
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empirical curves he illustrated the systematic changes which 
occur within the surficial materials in traversing from the 
summit to the center of the enclosed basin. This study 
therefore provided the impetus for the following studies of 
open systems. 
In 1968, three detailed studies were initiated to define 
quantitatively the relationship between hillslopes and soil 
formation. Huddleston (1969) studied a linear hillslope in 
the area previously described by Daniels (1957). Three par­
allel traverses—585 feet long and 50 feet apart—were estab­
lished with the long axis perpendicular to the contour lines. 
The total area of the study was 1.11 acres. A detailed top­
ographic survey permitted a mathematical expression of the 
surface and subsequent correlation of some weathering zones 
within the loess. These sites were inspected and/or analyzed 
to a depth of 10 feet. At no location was the underlying 
paleosol reached. Major emphasis was placed on soil types, 
statistical treatment of zones, and mathematical description 
of slope degradation or pediplanation. 
The second such project was set up to study geomorphic 
surfaces, moisture regimes, loess stratigraphy, and soils on 
the lowan Erosion Surface in Tama County. Although far 
removed from southwestern Iowa, the loess thickness is ap­
proximately the same. 
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Radiometric dating of the alluvial fills fits the same 
general chronology of southwestern Iowa (Vreeken, 1968, p. 
226). The major difference noted between the two areas by 
Vreeken (1968) and previously stated by P.uhe, Dietz, Fen ton, 
and Hall (1968) was the occurrence of sands in the middle in­
crement of loess that was associated with the development of 
the lowan Erosion Surface. 
The third such study was initiated to investigate the 
influence of various types of slope forms on soil formation, 
as such, slope forms will constitute a major emphasis in this 
dissertation. Specifically, the directive was to accumulate 
data of the following types: 
(1) Detailed topographic surveys, 
(2) Detailed stratigraphie information on; 
(a) Wisconsin loess 
(b) Valley fill materials 
(c) Paleosols 
(3) Soil moisture regimes, and 
(4) Soil chemical analysis. 
The data will be discussed in terms of a historical 
context. This approach is used to provide a general under­
standing of the area. It will also serve as a base for the 
development of a general systems theory of hillslope evolu­




The area selected for intensive study is 2 1/2 miles 
south by southwest of Treynor, Iowa. It is in the southeast 
and lower part of the northeast 1/4 of the southeast quarter 
section 14, T. 74 N., R. 42 W. The coordinates are 41° 12' 
28" N. and 95° 37' 55" H. The Missouri Eiver is 12 1/4 miles 
due west of the watershed location (Figure 1 and 4) . The 
area is roughly 1140 feet east and west by 1925 feet north 
and south. Its area is 2,194,500 square feet or roughly 50 
acres. Within the perimeter of the study site three major 
landform elements are represented. They are side slopes, 
nose slopes, and head slopes. These features were defined by 
Euhe and Walker (1968, p. 552) . Each landscape component is 
illustrated on Figure 2. 
The location was chosen primarily because the hillslopes 
are developed in a single parent material (Wisconsin loess). 
In its initial state, that is, at the termination of loess 
deposition, it is assumed that the material was relatively 
homogeneous throughout. It is therefore well suited for a 
study of hillslope evolution and soil formation. 
Relief, climate, time, and vegetation are factors which 
have been subject to change since deposition ceased approxi­
mately 14,000 years before present (YBP) as indicated by Suhe 
and Scholtes (1956) . 
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2. Location respective to Wisconsin loess thickness 
Kay and Apfel (1929, pp. 54-58, 63-65) differentiated 
between Loess Depositional Topography and Loess Mantled 
Erosional Topography. The former has a topographic form 
which is attributed solely to the loess. It is developed 
where the Wisconsin loess has a thickness in excess of 50 
feet. This area lies just east of the Missouri River and 
ranges in width from 3 to 20 miles. Kay and Apfel (1929, p. 
37) have illustrated its areal extent on a very small scale 
map of the state. 
Loess Mantled Erosional Topography lies to the east of 
the Loess Depositional Topography. 
It characteristically represents an old erosional topog­
raphy which has not been completely obliterated by later 
loess depositions. The Treynor study site is located just 
within the western boundary of this region. Kay and Apfel 
(1929, p. 55^56) have made the following general statements 
about the Loess Mantled Erosional Topography in Crawford 
County. 
"The prevailing position of the loess in the Crawford 
area is on the tops of hills and on the upper parts of 
the slopes. Thinner loess extends into and across the 
valleys, giving the appearance of loess built topography, 
but numerous road cuts and some exposures along the 
valleys show clearly that the cores of the hills are drift 
and that the loess in the valley bottoms is thin. On the 
higher slopes the loess is from 10 to 30 feet or more in 
thickness, whereas on the lower slopes the loess is in 
most places less than 10 feet, locally only three or four 
feet in thickness. The abundant loess in the upper slopes 
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in many places has a definite relation to the drift core. 
Th-e crest of the hill, due to loess deposition, has 
migrated to the eastward with the loess asymmetrically 
distributed over the drift; it is thicker on the east side 
than it is on the west side. This is a normal relation­
ship in this region; the loess, a wind-blown material, was 
carried from the west, and hence the windward slopes have 
had deposited upon them less of the loess than was depos­
ited on the leeward slopes. Thus coincident with increase 
in relief by loess deposition the slopes were modified. 
The eastern slopes particularly show the effect of the 
migration of the crests of the hills without equivalent 
shifts of the valley bottoms. Western slopes may show 
slight modification or if the increase of relief by loess 
deposition is relatively great when compared with the 
drift relief the westward slopes may be appreciably 
steepened. . . . 
The somewhat heavy mantle of loess over the Crawford 
area is believed to have been deposited chiefly during the 
Eeorian interglacial epoch. There is beneath this younger 
loess an older loess and a series of silts and sands which 
lie unconformably upon the eroded surface of the Kansan 
gumbotil plain, and which contribute in a minor way to the 
topographic development of the area. . . . Since the dep­
osition of the mantling loess, much shifting of the mate­
rial has occurred. Some of it has been transferred by the 
wind and some of it has been washed into stream valleys. 
Some of the smaller streams have been aggraded with loess 
and yet aggradation has not been very great as the flood-
plains are still narrow and are flanked by abrupt slopes 
at the bases of the loess covered hills." 
These remarks illustrate why it is important to have a de­
tailed stratigraphie description of any area under study. It 
is obvious that certain general forms have been inherited from 
the previous landscapes. 
3. Location respective to soil association areas 
The study area is located on the western edge of the 
Marshall Soil Association Area (Fenton, Highland, and 
Phillips, 1967, pp. 4-5). This association covers 1260 square 
miles (Oschwald, Eiecken, Dideriksen, Scholtes, and Schaller, 
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1965, p. 52) or approximately 7.5 per cent of the state. It 
lies just east of the area designated by Kay and Apfel (1929, 
p. 37) as the Loess Depositional Topography. The western 
border of the Marshall Association coincides with the western 
boundary of the Loess Mantled Erosional Topography in the 
southwestern part of the state. Rieckeni has expressed the 
opinion that such correlation is purely coincidental. The 
fact that the two lines coincide is significant because it il­
lustrates a real difference occurring at this point, both 
geologically and pedologically. 
C. Regional Stratigraphy 
The Pleistocene section of southwestern Iowa has been 
discussed in detail by Ruhe, Daniels, and Cady (1967, p. 
2-43). For the purposes of this thesis a composite section of 
the units which appear in or close to the study area will be 
discussed. Preliminary correlation with stratigraphie units 
in adjoining states is suggested. 
Figure 3 is a columnar section logged by Howard Knoxz in 
a deep water well drilled in the spring of 1971. It penetrat­
ed the major aquifer of the area and was terminated in 
iRiecken, F. F., Ames, Iowa. Private communication. 
1970. 
ZRnox, H. T., Treynor, Iowa. Data from well log. Pri­
vate communication. 1971. 
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bedrock. Its location is 1/4 mile due west of the study site 
and is designated as SE corner, SE 1/# of SW 1/4 Sect. 14, 
T.74N., R.42W. Supplementary information, provided in Figure 
3, on particle size distribution, pH, standard penetration 
tests, and calcium carbonate equivalents is a composite of 
data from the following three locations: (1) AT #0, (2) road 
cut site, and (3) Richard's pasture site. These data are 
found in Appendix IV. 
1. Bed-rock surface 
The unit occurring at the base of Figure 3 is the Virgil 
Group, Shawnee Series of the Pennsylvanian System. Its 
occurrence at 980.7 feet MSL is roughly 20 feet below the pre­
dicted depth of 1000 feet by Sendlein, Henkel, and Hussey 
(1968, p. 18). A portion of their map is reproduced in Figure 
4 for the area in the general vicinity of the study site. 
Pre-Pleistocene drainage nets were extensively developed. 
The present course of the Nishnabottna River roughly parallels 
the older net. A major unconformity is recorded at the base 
of the Pleistocene section. 
2. Pro-Nebraskan gravels 
Lying immediately above the bed rock is a sand and gravel 
zone that is calcareous throughout and contains many limestone 
fragments. This sand was called Anti-Glacial silt and sand by 
Ddden (1901, p. 249). It is tentatively correlated with the 
David City sands and gravels of Nebraska (Reed and Dreeszen, 
Figure 3. Composite stratigraphie section of ARS 
Water Well Site, AT #0, Road Cut Site, 
and Richard's Pasture Site 
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1965, p. 23) and the Grover Gravel of Illinois (Willman and 
Frye, 1970, p. 46). 
3^ Nebraskan till 
Overlying the Pro-Nebraskan gravels is a thick body of 
till. Ninety-four feet of this unit are recorded in the ARS 
water well. Kay and Apfel (1929, p. 180) state that the 
Nebraskan till in the southwestern part of the state attains a 
thickness of between 75 and 100 feet. In the only two obser­
vations which were made in Nebraskan till there is a marked 
difference in surface elevations. In the deep well (ftRS) the 
till occurs at a mean sea level elevation (MSL) of 1081.7 
feet. One-half mile due east it crops out on the side slopes 
of the Middle Silver Creek at an elevation of 1126 feet. 
This unit is tentatively correlated as Nebraskan on the 
basis of its position above the Pro-Nebraskan gravels and 
below an upper erosion surface. Euhe, Daniels, and Cady 
(1967, p. 9) illustrate a similar situation in Cut G just west 
of Adair. There the overriding of a later glacier stripped 
the Nebraskan "Gumbotil" and resulted in a number of calcare­
ous gravel under-thrusts. It is thought that the same condi­
tions existed in the Treynor area as no paleosol is noted in 
either of the recorded sections. Tentatively a correlation is 
made between this till and the Elk Creek Till (Reed and 
Dreeszen, 1965, p. 23) of Nebraska, the Iowa Point Till of 
Kansas (Frye and Leonard, 1949, p. 887, 888), and the Fnion 
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Formation of Illinois (Willman and Frye, 1970, p. 48). As no 
paleosol occurs in either measured section at the top of this 
unit and no leached gravels occur at either site, the criteria 
for calling the lower till Nebraskan are not completely valid 
according to Kay and Apfel's definition (1929, pp. 141-146). 
iii Aftonian_sands_and_2ravels 
Aftonian deposits in southwestern Iowa are quite vari­
able, In northeastern Pottawattamie County, Ruhe, Daniels, 
and Cady (1967, pp. 6-11) found forest beds, silts, leached 
sands and gravels, lacustrine clays, and weathered zones 
separating the two till sheets. Kay and Apfel (1929, p. 213) 
list Aftonian age increments of the following nature; sand, 
gravel, soil, peat, and loess. It is interesting to note that 
where the Aftonian clay of Ruhe, Daniels, and Cady (1967, p. 
8) was fairly thick, they show two Aftonian paleosols—one oc­
curring in the lower till and a second one in the top of the 
overlying clay. The lower paleosol is developed in Nebraskan 
pedisediment, indicating that prior to the deposition of the 
lake clay there was erosion and soil development. However, 
along the traverse which they investigated, the Nebraskan 
surface does not appear to be severely eroded. 
At Treynor, the deep well logged by ARE personnel pene­
trated 6 feet of calcareous Aftonian sands and gravel at a 
depth of 157 to 163 feet below the surface. This unit was 
traced laterally eastward where it outcrops on the east facing 
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slopes of Middle Silver Creek. Here its top elevation is 
1129.27 feet. Again 6 feet of sand are recorded. The upper 3 
feet are noncalcareous and the lower 3 feet are calcareous 
(see Appendix IV, Richard's pasture location). A stone line, 
six inches thick, marks the top of the sand. This unit was 
traced for a short distance to the north and south along 
Middle Silver Creek. Therefore, it is not a local channel 
fill but an erosion surface of moderately wide extent. Lugn 
(1935, p. 129) noted a similar material just south of Council 
Bluffs which he correlated as Aftonian. However, Condra, 
Reed, and Gordon (1950, p. 20) differed with Lugn on its 
stratigraphie placement. On the basis of deep drilling near 
Denton, Nebraska, they gave similar sands an Early Kansan age. 
Their decision was based oh the occurrence of till beneath 
the sands, underlain by "typical" Aftonian silts and clays, 
which rest on Nebraskan till. Such a sequence was not noted 
in either site investigated at the Treynor locality. Reed and 
Dreeszen (1965, p. 4) indicated that the sand unit is a pro-
Kansan deposit. It is called the Atchison sand. In Kansas it 
is frequently found as a channel deposit in the top of the 
Nebraskan till (Frye and Leonard, 1952) . The sequence as de­
scribed by Ruhe, Daniels, and Cady (1967, p. 9) is first a 
stone line in Nebraskan till, overlain by clays of Aftonian 
age, or channel sands, which are in turn overlain by Aftonian 
clay. In either case Aftonian clay lies above the coarser ma­
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terial. It is possible that there never was a deposit of 
Aftonian clay in the Treynor area. If it was orrigionally de­
posited in this area, is has been subsequently eroded and the 
stone line at the top of the sand has been formed. 
5. Kansan till 
The upper till is approximately 60 feet thick in the 
study area. Kay and Apfel (1929, p. 256) state that it gener­
ally has an average thickness of 65 feet throughout the state. 
The top of the till has an exceptionally uniform surface ex­
pression in the study area. Under summit positions, the 
surface of the till ranges between 1141 and 1148 feet MSL. In 
two deep exploratory holes, separated horizontally by approxi­
mately 2500 feet, the top of the Kansan till surface is re­
corded at 1147.7 (ARS water well) and 1147.66 feet (Road Cut 
Site #00). In both cases a paleosol is present in the upper 
part of the till. It is herein designated as an Early 
Yarmouth paleosol. Table 1 is a compilation of well record 
data from the two watersheds, WS/3 and WS/4, which illustrate 
the uniformity of the surface of the Kansan till. 
The location of these sites is illustrated in Figure 5. 
Euhe, Daniels, and Cady (1967, p. 58) give the elevation at 
the top of the Kansan till, at Cuts 39 and 46, as 1237 and 
1203 respectively. The distance along a straight line 
projection into the study area from both sites is 13.8 miles 
from Cut 39 and 12 miles from Cut 46. The surface gradient is 
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Table 1 Elevation (HSL) at Top of Kansan Till 
Watershed Hole Surface Elevation Logged 
# # Elevation of Kansan by 
Till 
3 1 1228.76 1141.76 ARSi 
3 2 1210.80 1141.80 ARS 
3 3 1205.14 1146.14 ARS 
3 4 1214.69 1141.69 ARS 
3 7 1149.06 1131.08 ARS 
3 8 1160.74 1141.74 ARS 
3 Water Well 1244.70 1147.70 ARS 
3 Road Cut 1200.66 1147.66 Allen 
3 AT * 9 1173.36 1145.86 Allen 
3 AT # 17 1167.41 1148.01 Allen 
3 AT # 18 1160.60 1145.10 Allen 
3 AT # 19 1154.46 1139.96 Allen 
3 AT # 20 1150.16 1139.16 Allen 
3 AT # 30 1166.45 1140.00 Allen 
3 0+1000 1134.00 1106.30 Allen 
3 0+1200 1131.25 1106.25 Allen 
s Pasture 1139.17 Allen 
s Pasture 1137.87 Allen 
4 1 1208.53 1143.53 ARS 
4 2 1220.28 1141.28 ARS 
4 3 1217.08 1153.08 ARS 
4 4 1231.52 1143.52 ARS 
4 8 1156.18 1136.18 ARS 















1 Data furnished on well logs by Howard Knox, ARS, 
Treynor, Iowa. 
Figure 5, Location of exploratory, access tube, and 
water well sites on Watersheds 3 suid 4 where 
the Kansan till surface has been recorded 
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6,5 feet per mile from Cut 39 and 4.8 feet per mile from Cut 
46. The dip from Cut 46 into the watershed site may be too 
low, as the surface of the Kansan till at Cut 46 is beveled by 
a Late Sangamon surface. The slope on the Kansan surface be­
tween Cuts 39 and 46 is approximately 8 feet per mile to the 
west. 
Kay and Apfel (1929, p. 261) presented a generalized 
contour map of the top of the Kansan till. A projected line 
normal to the contours from Shelby County into central 
Pottawattamie County has a dip of 5.5 feet per mile to the 
southwest. This slope is approximately the same value as re­
ported by Udden (1901, p, 267) for the surface of the bedrock 
in Pottawattamie County, South by southwest from the Treynor 
site, P. Stone* has logged the top of the Kansan till at an 
elevation of 1110 feet. The distance is 17.3 miles from the 
study site. Dip is 2,03 feet per mile. Udden (1903, p, 176) 
indicates a bed rock surface dip of about 3 feet per mile to 
the south in this general area. 
The Kansan till in southwestern Iowa is tentatively cor­
related with the Banner Formation (Willman and Frye, 1970, p. 
48-49) of Illinois and the Nickerson and Cedar Bluffs tills of 
Reed and Dreeszen (1965, pp. 27-33) in Nebraska. In south-
iStone, Randolph, Ames, Iowa, Data from well log. 
Private communication. 1971, 
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western Iowa there is no evidence of a multiple Kansan till 
sheet. 
6. Yarmouth siltv clay 
At the AES well site a 32 foot section of Yarmouth silty 
clay has been logged. Sixteen feet of this unit have been re­
corded in the road cut site to the east. Ruhe, Daniels, and 
Cady (1967, p. 17) considered this unit to be a lake clay. 
The evidence is found in Cut 3 where abundant siliceous 
skeletal remains of aquatic plants and animals are found. The 
unit was previously described by Odden (1901, pp. 255-258) as 
a "gumbo." He suggested that the origin of the deposit may be 
any one or combination of the following: (1) eolian, (2) flu­
vial or, (3) disintegration of the underlying boulder clay, 
erosion, and localized redeposition. In upland positions it 
was reported by him to be as thick as HO feet. Kay (1916, p. 
216), in discussing this silty clay, related its origin to 
chemical weathering of the till. This explanation is not ac­
ceptable in southwestern Iowa where the unit is much too thick 
to be considered a single paleosol. It also has been previ­
ously mentioned that a late Yarmouth paleosol has been record­
ed at the top of the unit. Figure 3 illustrates the existence 
of an early Yarmouth paleosol in the top of the Kansan till, 
with an associated leached zone of 6 feet, before reaching 
calcareous Kansan material. This early Yarmouth paleosol 
shows indications of forest or planosolic influences in that a 
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fairly well preserved A2 horizon occurs at the top of the 
till. The top of the A2 serves as a discrete boundary between 
the upper Yarmouth silty clay and the underlying paleosol de­
veloped in the upper part of the Kansan till. 
In Illinois Willman and Frye (1970, p. 52) describe this 
silty clay unit as being the "product of slow accumulation of 
sediments, moved by sheet wash and possibly wind action, in 
poorly drained situations on the surface after retreat of the 
Kansan glaciers. The sediments accumulated in a soil-forming 
environment that was intermittently wet, . . . ." The authors 
identify the unit as the accretion gley previously described 
by Willman, Glass, and Frye (1966). It is designated as the 
Lierle member of the Banner formation by Willman and Frye 
(1970, p. 52) and, as such, it is part Kansan and part 
Yarmouthian in age. 
Suhe, Daniels, and Cady (1967, p. 58) recorded the top of 
the Yarmouth clay in Cut 36 at an elevation of 1180 feet. 
Knox (op. cit.) logged the top of a greenish brown silty clay 
at the elevation of 1179.7 feet. No mention was made of a 
Late Yarmouth paleosol in the top of the clay. However, Ruhe, 
Daniels, and Cady (1967, Plate I) record a Yarmouth paleosol, 
developed in Yarmouth clay at Cut 36. As the ARS well is lo­
cated on a primary divide, it should have the Late Yarmouth 
paleosol at the top of the clay. Kay (1916, p. 218) has 
stated that there are only a few cases where the "gumbotil" is 
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found north of Templeton in southern Carrol County. Kay 
expressed the opinion that the gumbotil was eroded from the 
top of the Kansan in the northwestern part of the state, but 
not in the southwestern part. 
Peed and Dreeszen (1965, p. 35) have defined the Sappa 
loess as the upland equivalent of the Sappa Formation. They 
correlate it as being of late Kansan age. Stratigraphically 
it is thé proposed equivalent of the Yarmouth silty clay in 
Iowa. 
Howe and Heim (1968, p. 9) have made reference to a simi­
lar unit which they call the Ferrelview Formation in Missouri. 
This unit does not exist in extreme northwestern Missouri, as 
indicated by Howei, or along the Missouri bluffs. However, it 
is quite extensive a few miles east of the Missouri River in 
the region around Kansas City. A thickness of five to twenty 
feet has been reported. The Ferrelview Formation's surface is 
exceptionally flat. This observation somewhat supports Ruhe, 
Daniels, and Cady's (1967) concept of a lacustrine mode of 
deposition. 
Dreeszen^ verified the existence of the Yarmouth silty 
iHowe, W. B., Solla, Missouri. Data from well log 
records and personal observations. Private communication. 
1971. 
ZDreeszen, V. H., Lincoln, Nebraska. Information from 
personal observation. Private communication. 1971. 
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clay in east and south-central Nebraska, as did Bayne* for the 
north-central and east-central part of Kansas. 
7. Loveland loess 
This unit was first described and differentiated by 
Shimek (1909) as the Loveland joint clay. The type locality 
was given by Kay and Graham (1943, p. 64) as Sec. 3, Rockford 
Township, T. 77 N., B. UU W. Pottawattamie County, Iowa. It 
was later redescribed by Daniels and Handy (1959, p. 115) be­
cause the former type location had been destroyed by subse­
quent excavation in the borrow pit. The Loveland loess is a 
brown to dark yellowish brown silt loam that lies above the 
Yarmouth silty clay and below the loess that Willman and Frye 
(1970, p. 59) now correlate with the Boxana of Illinois. 
Castellano (1961, p. 297) has expressed the opinion that 
the Loveland loess is a paleosolic complex with one soil 
superimposed on another. In Iowa it is recognized by Buhe, 
Daniels, and Cady (1967, p. 29) that the Loveland loess fre­
quently exhibits two paleosols in the upper part of the sec­
tion. The lower one has been called the Intra-Illinoian and 
the upper one the Sangamon. Both soils are represented in the 
road cut site at Treynor, but no indication of dual profile 
development is noted in the other described Loveland sites. 
iBayne, C. K., Lawrence, Kansas. Information from 
personal observation. Private communication. 1971. 
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In Nebraska, Reed and Dreeszen (1965, p. 40) have 
restricted the stratigraphie distribution of the Loveland 
loess so that it is only considered to be late Illinoian in 
age. They have two loess units which precede the Loveland 
loess—Graftan and Beaver Creek loess. As it is recognized 
that at least two paleosols exist at the Treynor road cut 
site, one or possibly both of these units may be present. 
However, discrimination of these units is very difficult if 
not impossible. Therefore, the entire Illinoian interval is 
correlated as Loveland until further study allows separation 
and lateral correlation. 
8.J Wisconsin loess 
a. Basal Wisconsin loess — Farmdale Mickelson 
(1950, p. 268) first correlated the Farmdale in southwestern 
Iowa with previously described sections in Illinois and 
Missouri. Stratigraphically, this unit lies above the 
Sangamon surface and below the main increment of the Wisconsin 
loess. A slight darkening of the surface of this unit by 
organic carbon is the main factor which sets it apart from the 
surrounding loess. Glass, Frye, and Willman (1968, p. 36), in 
a study of clay mineral suites, indicate that the material 
lying immediately under the Farmdale paleosol in extreme 
western Iowa is equivalent to the Roxana Silt of Illinois. 
However, in 1970 Willman and Frye (pp. 12-13) indicate that 
the Farmdale paleosol may also be developed in Robein Silt, a 
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unit which is younger than the Roxana. It is not clear at 
this time in which unit of loess the paleosol is developed, as 
the clay mineral studies do not show marked boundaries between 
any of the loess units along the Missouri Fiver. Ruhe, 
Daniels, and Cady (1967, Plate 1) show Farmdale loess overly­
ing Loveland loess, Yarmouth clay, and pedisediment in the top 
of the Kansan till as far east from the Missouri River as 
Atlantic, Iowa. However, Ruhe, Miller, and Vreeken (1971, 
Table 1) have compiled data that show the age of the basal 
soil decreases in an easternly direction away from the 
Missouri River. On this basis Ruhe (1969b, p. 38) has desig­
nated the Farmdale paleosol as the "basal soil" of the 
Wisconsin, and correlated the unit it is developed in with the 
Gilman Canyon Formation of Nebraska (Ruhe, 1970, p. 50). He 
has called it a soil stratigraphie unit, thereby obviating the 
time zone restrictions, such as the Farmdalian, which this 
paleosol apparently transgresses. 
The above correlation is not entirely justified, however, 
as more recent dates at the Loveland type section indicate 
both a "Farmdale" and an older accumulation of organic matter 
are present. The unit designated by Daniels and Handy (19 59, 
p. 117) as the Farmdale paleosol yields a date of 24,100 ± 
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1650 (FRl-1443)i YBP. Twelve feet lower in the section an 
organic band, which is 9 inches above the top of the Sangamon 
paleosol as described by Daniels and Handy (1959, p. 117) has 
been dated at 31,080, + 5600, - 3200 (FRL-1U44) YBP. Dreeszen 
(1970, p. 19) in discussing the Gilman Canyon formation of 
Nebraska reported the following dates from the base of the 
unit: 32,000, + 2000, - 1600 (1-1851), 34,900, + 2100, - 1700 
(1-2190), and 31,400, + 1800, - 1500 (1-2192). The top of 
this unit has the following respective dates; 27,900, + 1100, 
- 1000 (1-2188), 26,900, + 1000, - 900 (1-2189), and 23,000 ± 
600 (1-2191). Therefore, the basal soil of the Gilman Canyon 
is not the same as the basal soil previously referred to by 
Ruhe (1970, p. 47). The upper date at the Loveland type lo­
cality is correlative to many dates for the "basal" soil as 
defined by Ruhe, as are the upper dates given by Dreeszen. 
The lower date at Loveland definitively establishes the Gilman 
Canyon formation as a recognizable unit in extreme western 
Iowa. 
On the basis of the two dates obtained at the Loveland 
type section the Gilman Canyon formation is older than the 
recognized maximum age of the Farmdale at its base. The upper 
^Letters in prefix refer to laboratory making radiocar­
bon date i. e., FRL indicates that sample was run by Field 
Research Laboratory of Mobile Oil Co. 
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part is equivalent to the "basal" soil as defined by Suhe, 
From Nebraska into south central Iowa the age range is from a 
maximum of 27,900, + 1100, - 1000 to a minimum of 18,700 ± 
700. One date along this traverse is younger than the above 
reported minimum, being 16,500 ± 500 (I-1419A). However, the 
humic acid fraction was dated at 19,000, + 6000, - 3000 
(I-1419B). Such differences present problems in correlation 
as it is difficult to determine which is the more accurate 
date. Geographically the two closest dates are about 19,000 
YEP; therefore it seems more reasonable to accept the date of 
the humic acid fraction. 
The Oilman Canyon formation in Iowa is therefore equiva­
lent to the upper part of the Eoxana formation (Meadow Loess 
Member) in Illinois as well as the entire time interval repre­
sented by the Robein silt of the Farmdalian substage. Its 
upper boundary in the western half of Pottawattamie county—on 
stable summit positions—may be placed at approximately 24,000 
YBP. 
However, there are few if any sites west of Hancock in 
Pottawattamie County that do not have radiocarbon dates which 
fall well within the Farmdalian boundaries as defined by Frye 
and Willman (1960) to be 22,000-28,000 YBP. As most of the 
dates have been obtained from the stable summit positions, 
there is still the possibility that younger dates may be ob­
tained from stratigraphically similar material on lower topo-
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graphie positions. 
Bayne, O'Connor, Davis, and Howe (1971, p. 19) have pre­
sented a section at the intersection of 1-435 and State 210 in 
Jackson CoUnty, Missouri, where the relationship between the 
basal unit of the Wisconsin and the upper units is not very 
clear. Seventeen and one-half feet are represented as the 
P.oxana (?) Formation. However younger dark bands in the over­
lying loess intersect the top of this unit. Clay content in 
the lowest band is slightly greater than in the loess above or 
below. Profile development, in terms of structure, is also a 
little stronger. However, it is extremely difficult to 
differentiate between bands within the upper Wisconsin loess 
and those of the basal soil because there is very little 
organic material associated with the basal soil. Davisi has 
given the designation of Roxana (?) Formation to the lower 
Wisconsin loess on the basis of a 25,000 ± 2,200 YBP date re­
ported by Martin and Williams (1966, p. 26) from gastropods 
which occur just above the lowermost band. 
b. tipper Wisconsin loess — Tazewell and Post-Tazewell 
This loess unit, which attains a maximum thickness of 32 
feet in the study area, completely mantles the side slopes and 
iDavis, S. N., Columbia, Missouri. Correlation of the 
Jackson County stratigraphie section with the one reported 
by Martin and Williams. Private communication. 1971. 
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summits. Adjacent to the major streams channels, such as the 
Middle Silver or Keg Creek, the loess is eroded on the side 
slopes and lower stratigraphie units are exposed. The upper 
loess is bounded on its base fay the Basal Wisconsin silt loam. 
Its age is from 24,500 ± 800 YEP, as reported by Ruhe and 
Scholtes (1956, p. 265), to roughly 14,000 YEP (Ruhe and 
Scholtes, 1959, p. 591). 
In the Treynor study area two dates were obtained from 
the top and bottom of an 11 inch organic rich zone that has 
sedimentary properties which are correlated with the "basal" 
Wisconsin paleosol. The sample site is at AT#19 on the lower 
part of the nose slope and probably represents a localized ac­
cumulation of sediments derived from upslope. The top of the 
unit is dated at 22,750 ± 1650 (FRL-1445) and the base has 
date of 21,580 1150 (FRL-1U44). Therefore an average date of 
22,135 YEP may be accepted for this uniti. This corresponds 
quite well with the dates obtained at Hancock by Ruhe (1969b, 
p. 14) of 22,200 ± 500 (1-3943), 22,750 ± 600 (1-3944), and 
23,200 ± (1-3945). The samples were extracted respectively 
from the top, middle, and bottom of a very similar unit which 
had a thickness of only 15 inches. It is suspected that the 
iPauken, R. J., Dallas, Texas. Dates are courtesy of 
Mobil Field Research Laboratory. Private communications. 
1971. 
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material which immediately overlies this unit at Treynor may 
have begun to accumulate shortly after 22,000 YBP. 
There are few indications that there may be an overlying 
younger loess, as there is in Nebraska, where the Brady soil 
separates the lower Peorian from the upper Bignell (Reed and 
Dreeszen, 1965, p. 43) . Ruhe (1919, pp. 229-231) has reported 
the existence of a possible Bignell loess along the bluffs in 
northern Harrison County. However, a date of 23,300 ± 500 
(1-5107) was later obtained from this material by Ruhe, which 
disproved the work he had published in 1949. Handyi has not 
recognized any evidence of Bignell loess at the Pisgah site. 
Fryez has affirmed the existence of the Bignell loess at the 
above site on the basis of personal examination, but no valid 
radiocarbon data are available that would conclusively prove 
its stratigraphie relationship. On the basis of the present 
state of knowledge concerning the Bignell loess, there is no 
concrete evidence for its existance anywhere in Iowa. Ruhe^ 
has expressed the opinion that the Wisconsin loess represents 
iPrye, J. C., Orbana, Illinois. Information based on 
observation of the site. Private communication. 1970, • 
zHandy, R. 1., Ames, Iowa. Information based on work 
previously carried out at the site. Private communication. 
1971. 
3Ruhe, R .  v . ,  Ames, Iowa. Data from various projects 
and radiocarbon dates. Personal communication. 1969, 
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an onlap-offlap depositional system. He (1969b, p, 17) was 
able to substantiate the onlap by radiocarbon dates in the 
basal increment of the Wisconsin loess. Traversing from 
western to south-central Iowa he reports progressively younger 
dates from the basal Wisconsin soil-stratigraphic unit. Dates 
range from 24,000 YBP in the west to 16,500 YBP in the south-
central part of the state. 
Evidence of offlap may be inferred from the existence of 
incipient k-C profiles in the upper part of the loess along 
the western tier of Iowa counties (Daniels, Handy, and 
Simonson, 1960, p. 457). A cursory survey of one prominent 
band by Buhe, Miller, and Vreeken (1971) showed that the band 
had a slightly higher clay content and lower silt fraction 
(62-16 microns/8-2 microns) ratios than the zones on either 
side of the band. This evidence is used to substantiate the 
complex sedimentary system of loess deposition, and yet they 
do not rule out potential short term pedogenic effects within 
the bands. 
According to the above interpretation, the bands repre­
sent: (1) a slowing or temporary halt in loess deposition, 
(2) incipient soil formation, and (3) marker beds between dif­
ferent sedimentary facies within the loess. Band dates of 
22,350 ± 700 (1-4211), 17,170 ± 280 (1-5106), and 15,300 ± 300 
(1-4029) have been obtained from Crawford and Harrison 
Counties just north of Pottawattamie County. 
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Daniels, Rubin, and Simonson (1963, p. 479) give two ra­
diocarbon dates which are critical not only to the hillslope 
problem, but also to the minimal age of the summits. These 
dates [ 14,300 ± 250 (W-881), and 11,600 ± 200 (W-882) ] are 
from Thompson Creek; the location is approximately two miles 
inside the eastern boundary of the Loess Depositional Topogra­
phy. Both dates were obtained from spruce logs, which were 
buried in the alluvial fill materials. The boundary between 
the alluvial fill and the underlying Wisconsin loess is repre­
sented by an angular unconformity. The younger formation is 
an alluvial fill sequence which has no recognizable loess de­
posited either in or above it. 
Daniels and Jordan (1966, pp. 10-13) report a date of 
19,050 ± 300 (W-879) three and one-half feet below the surface 
of a terrace alluvium at Logan, Iowa, that is covered by 33 
feet of loess. The latter date corresponds to a part of 
Tazewell time, as given by Frye and Willman (1960). It also 
corresponds to the time of glacial retreat of the Tazewell 
glacier in northwestern Iowa as well as a part of the general 
period encompassed by the lowan Erosion Surface in 
northeastern Iowa. Consequently, through-flowing streams are 
assumed to have existed throughout the period of time that 
Wisconsin loess was being deposited. If this assumption is 
correct, loess accumulation could not have been uniform over 
all segments of the landscape. The more stable summits would 
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represent areas of maximum loess accumulation; the less stable 
sideslopes and valley bottoms should exhibit thinner or no 
loess accumulation during this period. Therefore, even within 
the area of the Loess Depositional Topography the present day 
landforms should, in part, reflect the underlying topography. 
Observations made, when collecting radiocarbon samples at 
the Loveland type locality in northwestern Pottawattamie 
County, indicate that: 1) the Loveland loess attains a maxi­
mum thickness on topographic highs of the Kansan till, 2) the 
Loveland loess is much thinner on the side slopes as a conse-
guence of erosion, 3) subseguent loess depositions comform 
less and less to the underlying topography, as there is less 
relief on these surfaces, and 4) present day topographic 
expression—although conforming in part to that of the 
underlying surfaces—is dominantly controlled by the headward 
migration of present day streams. 
In the vicinity of Logan, Ruhe, Miller, and Vreeken 
(1971) report maximal loess thicknesses of approximately 66 
feet. Subtracting the loess that accumulated on the alluvial 
terrace at Logan (reported by Daniels and Jordan, 1966, pp. 
10-13) from that which is found on the upland summit positions 
(reported by Ruhe, Miller and Vreeken, 1971) gives 33 feet of 
loess deposited between 24,400 YBP and 19,050 YBP. The 
remaining 33 feet accumulated between 19,050 and 14,000 YBP. 
The lower unit would have been deposited at the rate of one 
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foot per 162 years while the upper unit would have been at the 
rate of one foot per 153 years. A dark band sample from 
Crawford County was dated by Ruhe (1969b, p. 10) at 15,300 ± 
300 (1-4029) . This band was nine feet below ground level and 
represents an accumulation of one foot per 144 years. These 
calculations are based on the premise that loess deposition 
ceased 14,000 years ago. However, if the Bignell loess does 
exist in the western part of the state, the summits would be 
considerably younger than 14,000 YBP and the summits from east 
to west would be successively younger. This would be more in 
line with an onlap-offlap theory and the rate of accumulation 
of the upper increment of the loess would be considerably less 
than the above reported figure. 
9j. Post-Wisconsin alluvial fills 
a. De Forest Formation The De Forest Formation as 
defined by Daniels and Jordan (1966, pp. 18-29) consists of 
five units and ranges in age from greater than 14,300 ± 250 
(W-881) to approximately 88 years YBP (as of 1971). This for­
mation is overlain by a discontinuous unit which is called 
Postsettlement alluvium. 
Within the study area all of the units may be distin­
guished. However, they should be considered to be thè upland 
drainageway equivalents of the units reported by the above 
authors. The following table illustrates the generalized De 
Forest section and age relationships as defined by Daniels and 
Table 2 Generalized Fill Sequence 
Formation Member Columnar 
Section 
Date Sample No. 
Postsettlemer t 
De Forest Turton 
De Forest Hullenix 
De Forest Hatcher 
De Forest Watkins 
De Forest Soetmelk 
WPIMU 















iSample from tree ring count in 1966—5 years added, 
therefore date current as of 1971. 
^Radiocarbon dates given for remaining simples. 
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Jordan (1966, pp. 26-28) . 
IL Soetmelk member (1) At no place in the 
study area is this unit exposed on the surface. Its areal 
distribution is sporadic. It is most easily recognized by its 
calcareous and laminated nature. It is interpreted as having 
been deposited shortly after loess deposition ceased or during 
the closing phase of loess deposition. The Soetmelk is proba­
bly the result of sheet wash on the side slopes prior to any 
appreciable modification of the surface by pedogenic or chemi­
cal alteration. The unit is a massive silt loam in which many 
calcareous concretions and laminae occur. A decrease in bulk 
density is noted also in going from the overlying sediments 
into this zone. 
2 )  Watkins member (2a) This unit is found in 
the center of the old drainageways (see Figure 7) . It accumu­
lated only after extensive erosion and dissection of the 
landscape. At access tube number 9 it lies directly above the 
Early Yarmouth paleosol which is developed in Kansan till. 
Further upslope it overlies the Late Sangaman paleosol devel­
oped in a Sangamon gully fill. At the base of the backslope 
unit 2a overlies the calcareous Wisconsin loess 
The Watkins member has an acidic reaction, being derived 
entirely from the leached portion of the loess. In the Case 
III study area at station #30 there is a dark, organic 
stained, mineral zone, six inches thick, which is four feet 
m 
below the top of the unit. Its radiocarbon age has been de­
termined to be 8,740 ± 1U0 YBP (1-3878). This organic zone 
does not exhibit pedogenic profile development. Rather, it 
occurs as a disseminated band, high in total carbon, that was 
washed off the upper surfaces and deposited in the waterway. 
It was not possible to trace this organic zone out of the 
concave case and up the main valley to site number 9. There 
are several reasons why this particular organic horizon can 
not be followed. (1) The old channel meanders once it reaches 
the perimeter of the main valley. (2) It is incorporated in a 
cut and fill sequence; therefore, in the main valley it is 
likely that part of 2a has been removed prior to the deposi­
tion of 2b. The Hatkins grades up into 2b with an 
imperceptible change that can not be recognized in the field. 
3) Hatcher member (2b) This unit conformably 
overlies the Watkins and is a massive noncalcareous silt loam. 
Its color is yellowish brown (10YP. 5/4) i and is similar to 
much of the loess. It generally contains about 25 per cent 
clay whereas the clay fraction in unit 2a ranges between 22 
and 23 per cent. 
The Hatcher is present in the center part of the drain 
and overlies 2a in all sites where the two can be recognized. 
^Colors are given according to Munsell notations and 
are for moist soil. 
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It does not cut out unit 2a except in the thalweg of the old 
channel. There it may be inset into unit 2a by as much as 
four feet or more as is suspected to be the case at station 
number 9. At site number 30, unit 2b is absent, having been 
completely removed from the section prior to deposition of 
unit 3. 
m Mullenix member (3) Unit 3 disconformably 
overlies the Hatcher member and is a silty clay loam. It has 
an acidic reaction that ranges between pH values of 5.7 and 
6.1 and a variable color which is generally darker than the 
underlying material. The most obvious physical feature of the 
Mullenix is the coarse columnar structure. In all the sites 
inversigated this feature allowed a fairly close definition of 
the upper and lower boundaries. This unit is frequently ex­
posed as the ground soil at the base of and up the lower part 
of the backslope. As such it not only overlies the Hatcher 
but also calcareous and noncalcareous units of the in situ 
loess. Subdued topographic breaks are noticed where the 
Turton member occurs as an inset fill within the Mullenix, 
5) Turton member Unit 4 disconformably 
overlies the Mullenix and the Hatcher, It is found as an 
inset fill in the very center of the drainageway as well as in 
positions immediately adjacent to the base of the backslope. 
Its color is (10YR 2/1-3/2), The total carbon content is gen­
erally quite high, a fact that is reflected also by unusually 
49 
low bulk density values. 
b. Post-settlement fill In some places the Turton is 
overlain by Postsettlement fill which ranges between 2 and 32 
inches in th. kness. This material may either be calcareous 
or noncalcareous depending on the type of material found 
upslope. It is distinguished from the darker colored buried A 
horizon of the presettlement alluvium primarily by its lighter 
color and lower total carbon content (see description of site 
#21 and associated particle size and chemical data in Appendi­
ces III and IV respectively). 
The post-settlement fill may also be found overlying the 
Mullenix member at the base of the backslope. The unit is 
quite thin in some locations; however in other locations it 
may be as much as a foot or more thick. At the base of the 
nose slope, the post-settlement material is slightly 
calcareeous with numerous concretions composed of degraded 
calcium carbonate. The source of the upper fill in this posi­
tion is the lower part of the backslope. Due to heavy erosion 
on the lower part of the nose slope a bench terrace has been 
built up behind the old quarter section fence line. Where the 
old fence line occurred there is a break in slope with about 
one and one-half foot difference between the upper and lower 
steps of the the old terrace. Such a major concentration of 
sediment is mute evidence of man's influenceon the present day 
topography and soils. 
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II, LAND USE HISTORY 
A. land Ose Prior to 1938 
Only three cultural factors are known to have existed 
within the study area prior to 1938. Two of them have exerted 
very little influence on the soils and landscape. However, 
evidence of the third is still strongly expressed and must be 
considered as a major factor in interpretation of the soil-
landscape system. 
The first was the construction of the Iowa and Omaha 
Short Line narrow gage railroad just north of the study area 
in the late 1800's. During the construction period, horses 
were utilized as the main labor animal. It appears that the 
deep gully which is located in the northwest part of the study 
area (see Figure 6a, 6b, and 6c) was not as large as it is at 
the present time. Remains of a large horse are now exposed in 
the west bank of the western Y of the gully. The animal 
appears to have been buried there during railroad construc­
tion. The burial pit is overlain by post-settlement valley 
fill materials. Continuous thin, iron stained bands may be 
traced from the undisturbed parent material, outside the 
burial pit, through the pit and out the other side. This iron 
segregation and banding has occurred in a time span of less 
than 100 years. Drainage was probably impeded up to the time 
when the present day gully had advanced past the point of 
Figure 6a. 1938 aerial photograph of the eastern 
half of Watershed 3. Arrow indicates 
North 
Figure 6b. 1950 aerial photograph of the eastern 
half of Watershed 3. Photo orientation 
same as above 
Figure 6c. 1960 aerial photograph of the eastern 
half of Watershed 3. Photo orientation 
same as above 
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burial. This apparently occurred prior to 1938. 
A county school, the second feature, was located on one 
acre of the southeast corner of the study area. It appears on 
the 1914 advanced field sheets of the "Soil Survey of 
Pottawattamie County, Iowa," which was compiled by Goodman, 
Hanson, and Reid (1916). The location is still visible on the 
following photographs (1938 and 1950) although it was aban­
doned some time before 1938. These photographs appear in 
Figure 6. During the late 1950's this part of the hill was 
removed for road fill material on the North-South farm to 
market road. Therefore, no indication of the old school can 
now be detected. 
The third and most obvious effect is that resulting from 
poor cultivation practices and disregard for minimal 
conservation. Crops were planted in north-south rows without 
much regard for terrain. Consequently, hillslope wash and 
gullying were severe. 
An east-west fence line, located on the quarter-section, 
illustrates the soil-landscape modifications quite 
graphically. Although the fence was removed prior to 1938, 
its existence is indicated by the following facts; (1) A 
notable topographic break is still observed at this point. 
Approximately 2 1/2 feet of alluvial material accumulated 
behind (to the south of) the fence, approximately 100 feet 
beyond the base of the convex hillslope. (2) Several of the 
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original fence posts are still standing. (3) Soil color 
changes, as noted by photo pattern differences, are observed 
on both the 1938 and 1950 photos at this point. 
This fence line also served as the northern boundary of a 
natural prairie which occupied the center of the water way. 
It can be identified on the 1938 photo as a dark rectangular 
strip between the east-west road and the quarter section line. 
The western boundary of the natural prairie was fenced off 
about the same time the quarter section fence was established. 
It is now represented by a zone approximately eight feet wide 
that may be traced almost up to the quarter section line. 
Soil profiles to the west of this fence are truncated and 
those in the area to the east (under natural prairie) are over 
thickened. Evidently quite a large volume of material was 
eroded from the summit and redeposited in the area occupied by 
native grasses. The drainageway within the native prairie is 
not distinct on the 1938 photo. However, it was composed of 
several discontinuous gullies which in some places were as 
deep as three or four feet. The above information, and part 
of that which follows, was provided by Oscar H. Schultzi who 
took over the farming operations of the study area in 1944. 
iSchultz, O. H,, Treynor, Iowa. Information from farm 
records and memory. Private communication. 1970. 
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B. 1938 to 1944 
In this period there was an apparent increase in erosion. 
The number of gullies on the west facing slope increased from 
five (observed on 1938 photo) to fourteen. These gullies 
were estimated, by Schultz, to be between two and eight feet 
deep. They were filled in 1944. At the same time, a twenty-
foot deep gully in the lower part of the toeslope position, on 
the Case III study area, was filled. The gully was bulldozed 
in, the fill being taken dominantly from the northern slope. 
The area that was scalped was mapped as a minimally developed 
soil before it was learned that the surface had been reworked. 
C. Post 1944 Land Ose 
At the time Schultz began to operate the property, state 
experiment stations and the Soil Erosion Service, later the 
Soil Conservation Service, had been urging contour farming, 
gully control, and limited terracing for some ten to fifteen 
years. Some of the publications relative to these problems 
are by Baver (1935), Roe (1933), Dhland and Wooley (1929), 
Zeasman (1931), and Biddleton, Slater, and Byers (1934). Con­
sequently, Schultz filled the side hill gullies in 1944. In 
1945 he began farming the native prairie, and in 1946 or 1947 
he constructed five top terraces on the eastern ridge. At 
about the same time, two top terraces were constructed on the 
western ridge. Side hill terracing was not a recommended 
practice at that time. Therefore, none was ever placed in the 
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study area. 
The acreage was initially placed in a five year rotation 
plan. This practice was followed until 1960, when the proper­
ty was put into the Conservation Reserve. It has remained in 
continuous pasture since that time. 
When the Agricultural Research Service, (ARS), began 
supervision of the property in 1963, they decided to keep this 
watershed in continuous pasture with no conservation program. 
Bulldozers were employed to knock out the terraces, thereby 
removing any constraining influences to surface water 
movement. This goal was not completely achieved as the 
presence of the terraces is still guite obvious. The terraces 
continued to influence the movement of water across the 
surface. Old fence lines are still guite prominent topograph­
ic features. Those fences which are still in place (two that 
run north and south and are visible on the 1960 photo) exert a 
strong influence on the surface runoff as cattle trails are 
now established close to them. Some of these trails which are 
one foot or more deep selectively channel off the smaller 
flows before the water has a chance to reach the valley flat. 
Schultz stated that the headward growth of the main gully 
has been minimal since 1944. This observation seems to be 
verified by the 1938, 1950, and 1960 photos. However, the ARS 
investigations indicate that there is practically no sheet or 
rill erosion, and the total sediment load actually is derived 
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from the gully itself. Saturation of the bank materials usu­
ally results in spontaneous earth movement after rainfall has 
ceased and runoff has returned to little more than normal base 
flow. Subsequent runoff events flush out the material which 
has slumped into the gully. Such gully flushing brings about 
an increase in gully width without any appreciable headward 
movement. The fact that there is little erosion above the 
head cut is due to the rather heavy cover of grass. 
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III. METHODS OF ANALYSIS 
A. Field Studies 
The landscapes which were studied can be categorized into 
three general areas: side slopes, head slopes, and nose 
slopes. Each one contains three or more of the following five 
landscape components as defined by Ruhe and Walker (1968, p. 
552): summit, shoulder, backslope, footslope, and toeslope. 
The locations of the three main traverses, from which the bulk 
of the following data were taken, are illustrated in Figure 2 
by site locations and numbers. 
1. Soil survey 
The soil units used in this survery were defined with the 
assistance of C. S. Fisher and W. H. Jury of the Soil 
Conservation Service. Consideration was given to the soil 
characteristics between a depth of 0 and 12 feet for initial 
correlation purposes. Field mapping was carried out using a 
five-foot hand probe during the summer of 1968 by the follow­
ing three individuals: W. H. Allen, W. J. Vreeken, and B. K. 
Worcester. 
Those criteria used to define the soil units were: (1) 
thickness of mollic epipedon, (2) depth to grey mottles, (3) 
depth to carbonates, (4) occurrence of deoxidized zones within 
hand probe depth, and (5) texture of soil within the various 
parts of the profile. 
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This survey does not conform with the standard soil 
survey or with the Soil Conservation Service mapping of the 
experimental watersheds because more units are defined and 
mapped. It is also at variance with the other types of 
mapping because of theoretical groups which will be enumerated 
in the following section on soils. 
2^ T0£05ra2hic_survex 
Three traverses, each 100 feet apart and spanning the 
distance from the top of the east summit to the center of the 
thalweg, then to the top of the west summit, were laid out as 
nearly orthogonal to the contours as possible. On the west 
facing hillslope T1-2 and T1-3N are respectively fifty feet 
south and fifty feet north of the ARS automatic rain gage and 
soil moisture monitoring station (see Figure 1). The 
traverses, from the eastern summit down to the thalweg, are 
500 feet long. Those from the western summit down to the 
thalweg are 300 feet long. Each one was surveyed with a 
transit and Philadelphia Rod. 
One main traverse (T-3) was established down the center 
of the nose slope. Its length is 572 feet. Three sets of 
laterals were run at an angle of 30 degrees to the main 
traverse at the following points: 0 + 00, 0 + 200, and 0 + 
400. (The highest station was designated as 0 + 00 in all 
traverses.) 
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The main traverse in the concave, or head slope case, was 
run from the summit down the center of the valley. This 
traverse covered a planimetric distance of 500 feet. Four 
sets of laterals were surveyed at an angle of 45 degrees from 
the center line and perpendicular to the contours at the fol­
lowing points: 0 + 00, 0 + 200, 0 + 300, and 0 + 400. 
Initially, core samples were taken at fifty foot inter­
vals along each main traverse and its laterals. Each site was 
sampled to a depth of 10 feet. These were used to define the 
soil units and check for homogeneity of sites at comparable 
elevations. No other analyses were run on these samples. 
Later when access tubes were installed, their ground ele­
vations were also surveyed with the transit and rod. The en­
tire survey was tied to three known elevation control points 
(bench marks) surveyed by ARS personnel. Therefore, eleva­
tions are given as relative to mean sea level. All ground 
surveys were compared with the two foot-contour map of the 
area, developed by photogrammetric means for ARS. Very few 
sites were noted where there was a discrepancy between the two 
methods of surveying. When this did occur the transit survey 
was used in preference to the photogrammetrically developed 
data. 
3i__Sgil_moisture_and_densitY_survei 
After completion of the topographic survey, surface water 
flow lines were constructed on the topographic sheets and a 
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tri-part soil moisture monitoring system was designed. From 
economic and time considerations, it was decided that 31 
monitoring sites would be installed over the whole area. 
These were placed along each main traverse. Access tube sites 
0 through 1U were located along the linear slopes in a 
consecutive downhill manner. Access tubes 15 through 21 were 
located on the nose slope, and numbers 22 through 30 were de­
signed for the concave head slopes. Their field locations are 
shown in Figure 2. 
Seamless, stainless steel pipe with an 0. D. of 1.625 
inches and an I. D. of 1.555 inches was installed according to 
the following procedure. A Giddings hydraulic probe, tail 
moqnted on a truck, was driven, parallel to the contour, over 
the installation point. A plum bob was attached to the chuck 
and the mast was moved on a swivel until it was vertical. A 
four-foot slotted tube sampler with an outside bit diameter of 
1.7 inches was utilized for complete core removal. Each four-
foot section of core was removed and stored in a box for labo­
ratory analysis. The depth to which the access tubes were 
installed ranged from 16 to 38 feet. In all cases, except in 
the alluvial fill, the tubes were bottomed in the material 
underlying the Wisconsin loess. This method of installation 
proved very acceptable for core extraction and placement of 
tubing in the soil. There is only a minimal air gap between 
the tubing and the soil, thereby facilitating the use of 
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neutron and gamma ray scattering devices for remote monitoring 
of the soil moisture and density. Calibration of the neutron 
and gamma ray probes is discussed in Appendix I. The access 
tubes were installed in the latter part of August, 1968. 
Periodic monitoring was continued through the first fall, 
winter, spring, and summer on a monthly basis, after which it 
was carried out somewhat sporadically until the late fall of 
1970. All sites which have field and laboratory analyses are 
illustrated in Figure 2. 
B. Laboratory Studies 
1. Particle-size analysis 
Approximately 95 per cent of the samples which were 
analyzed consisted of loess, loess-like, or loess-derived 
alluvium. The remaining five per cent were till or till-
derived materials. Over 1,100 samples were analysed by a mod­
ification of the pipette method independently proposed by 
Sobinson (1922), Jennings, Thomas, and Gardner (1922), and 
Krauss (1923). The revised procedures of Kilmer and Alexander 
(1949) were employed. Pipette abstraction times were in 
accordance with those proposed by Tanner and Jackson (1947). 
This procedure was based on Stoke's (1851) law of settling 
velocities where all particles are treated as spheres. It is 
realized that the results are biased toward larger percentage 
values in the smaller fractions. However, in order to comply 
with standard OSDA-SCS procedures, this method has been used. 
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Separations were made according to the Wentworth (1922) scale 
which yields a full phi unit separation, 
Zjl. ES«anal2sis 
Prior to running the particle-size analysis, a pH meas­
urement was made on the same sample. This procedure is dis­
cussed as an integral part of the sediment analysis in Appen­
dix I. 
3. Total carbon analysis 
Approximately 800 samples were run on the Leco Total 
Carbon Analyzer according to the method reported by Tabatabai 
and Bremner (1970). In the leached zone, all carbon values 
have been assigned to organic carbon. Below the leached zone, 
all values are reported as per cent total carbon and a conver­
sion is used to derive the CaCOg equivalent values. The as­
sumption is made that no organic carbon exists in this region 
of the profile. This is not entirely true as Daniels, Handy, 
and Simonson (1960, p. 455) report an average organic matter 
content from non-banded loess as 0.259 ± 0.023 per cent. 
Ruhe, Miller, and Vreeken (1971), however, have reported 
organic carbon contents of 0.111 ± 0.010, 0.114 ± 0.014, and 
0.113 ± 0.010 per cent for non-band, band, and non-band 
samples, respectively. Use of either set of data to correct 
for organic carbon included in the calcium carbonate equiva­
lent figures would only reduce the per cent CaCOg equivalent 
values by 1 or 2 per cent. Such a reduction would not raateri-
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ally affect the interpretation of the carbonate data; neither 
is it justified since the two areas above are located at a 
considerable distance from the study site. 
4. Volumetric soil moisture and bulk density 
Both of these determinations were made according to rec­
ommended procedures of Gardner (1965, pp. 82-127) and Blake 
(1965, pp. 370-390). These determinations were necessitated 
by the requirements for calibration curves for both the depth 
soil moisture and density equipment. Both procedures are 
covered in Appendix II, which deals with the calibration of 
the instruments. 
C. Statistical Analyses 
1. Non-orthogonal comparison of zone data 
In access tubes 0-7 five zones appeared to be present 
within the Wisconsin loess. By setting limits on two size 
fractions (less than 2 microns and 31-16 microns), there ap­
peared to be sufficient justification for separation of these 
units. However, it was recognized that the analyses should 
include not only the two fractions above but all particle-size 
separates, as well as pH, total carbon, and calcium carbonate 
equivalent data. Since all stratigraphie units do not appear 
in each hole, the data are unbalanced and required a non-
orthogonal analysis of variance. The following model was used 
to compute the least-squares mean and the standard error. 
Y = u + Ti + Bj + (TB)ij + Eij (1) 
65 
where; 
Y = mean of the dependent variable 
u = over-all mean 
i = 1,2,...5 (zones) 
j = 0,1,...7 (holes) 
Ti = effect of the ith zone 
Bj = effect of the jth block 
Eij = residual in the ijth cell. 
In an effort to reduce the error variance used to compare 
zones, differences between sites are treated as blocks. 
In these comparisons 381 samples were analyzed using 10 
different dependent variables which included the percentages 
of particle size data at differing depths and such additional 
items as pH and per cent CaCOg. A least-squared analysis of 
variance table is included as part of the output. 
2^ Quasi-vectorial analysis of zones within Wisconsin loess 
The least-square mean values obtained from the non-
orthogonal analyses of variance were fitted by a second degree 
polynomial, to determine if trends existed within zones from 
the top of the hill to the lower portion of the slopes. The 
following model proved satisfactory in all cases; 
Yi = a + bXi + cX2i + Ei (2) 
where : 
Yi = mean of the dependent variable at the ith hole 
a = intercept of the Y axis 
b = constant 
c = constant 
Xi = mean of the independent variable at the ith hole 
Ei = residual. 
The method is designated as quasi-vectorial because the 
scatter of the partical-size data within zones is frequently 
q u i t e  t o i u c i l l .  x i i  m a n y  c a s e s  i t  c i p p r u c t c h e s  t h e  s L d r i i l a l u  u ê V i â -
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tion of one sample run many times. Therefore, the results of 
this analysis may only be viewed in a qualitative sense. 
Multiple linear regression—zone depth versus change in 
particle size 
Plotting of mechanical analysis data revealed that not 
only are there changes between zones, but also there are 
changes within zones. Therefore, all data within a zone have 
been assigned a fractional number between zero and one to cor­
respond to its respective depth. Zero indicated the top of 
the zone and one indicated the base of the zone. An Omnitab 
polyfit command, as given by Chamberlain and Jowett (1969, p. 
78), was used to obtain a third degree multiple linear 
regression of the data within the prescribed bounds, all size 
fractions which were obtained were submitted to this analysis 
in Holes 0 through 7. The Omnitab program is given in Appen­
dix VII. The model being used in this analysis is; 
Yij = u + aHi + bid] + b2d2j + bSd^j + Eij (3) 
where: 
Yij = mean of dependent variable in ith hole at depth j 
u = Y axis intercept 
a = constant 
b1,b2,b3 = constants 
Hi = variable of the ith hole 
dj = variable of the jth depth 
Eij = residual 
U. Formal central moment analysis 
Krumbein (1936) first proposed this type of analysis for 
determination of the phi arithmetic mean, standard deviation. 
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work by Folk (1968, pp. 49-50), and Davis and Ehrlich (1970) 
has refined these measures. Analysis time is prohibitive if 
one does not use the coraputor. Statistical procedures 
outlined by Speigel (1961, pp. 89-92) were utilized. 
Over 1,100 samples were analyzed according to this proce­
dure. 
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IV. SUBDIVISION OF WISCONSIN LOESS AND ALLUVIAL FILL 
A. Introduction 
According to the American Geologic Institute Glossary of 
Geology and Belated Sciences (1960, p. 172) loess is "A homo­
geneous, nonstratified, unindurated deposit consisting 
predominantly of silt, with subordinate amounts of very fine 
sand and/or clay .... According to H. Scheidig (Der Loss, 
Leipzig, p. 58, 1934), the term was first used in connection 
with deposits in the Rhine Valley about 1821, and was first 
introduced into English by Charles Lyell in 1834." 
The loess of western Iowa is not homogeneous. It is ex­
cessively stratified and even shows evidence of crossbedding 
at many sites close to the Missouri River. Without wishing to 
be caught up in the problem of semantics regarding what con­
stitutes homogeneity or stratification, the following discus­
sion is presented to illustrate why the subdivision is neces­
sary. 
Ruhe, Miller, and Vreeken (1971) have indicated that the 
loess of western Iowa represents a very complex sedimentary 
system. Their data on dark bands in the loess suggest that 
there were many temporary surges in loess deposition. At one 
locality, interband zones may be continuous, or they may be 
truncated by higher zones. Correlations of dark bands from 
one locality to another is exceedingly difficult. Without ex­
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cavated cuts, such detailed analysis is not possible. 
Therefore some other means of separations must be devised. 
Ruhe, Dietz, Fenton, and Hall (1968, pp. 21 S 31) have 
subdivided the loess in the lowan Erosion Area of northeastern 
Iowa into three zones on the basis of textural parameters. 
The upper and lower zones are separated by a unit that con­
tains a fairly high proportion of $and. The middle unit is 
related to the most active cutting of the lowan Erosion 
Surface, and the sand is thought to be locally derived. Ra­
diocarbon dating of the base of the upper zone indicated that 
the middle sand zone was deposited prior to 18,300 ± 500 
(W-1687) . 
Frye, Glass, and Willman (1968, p. 12) have utilized clay 
mineral ratios in subdividing the Peorian loess of extreme 
western Illinois into three zones. Their lower and upper 
zones are characterized by low illite contents, whereas the 
middle unit contains intermediate illite contents. 
Radiometric inference places the base of zone 1 at 22,000 YBP. 
The'base of zone 2 is given a date of 20,000 YBP; and that of 
zone 4 is approximately 17,750. Along the Mississippi River 
zone 3 is not recognized in the stratigraphie section. No 
particle-size data are provided with the clay mineral informa­
tion; therefore correlation with similar material in Iowa is 
precluded. 
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Such chronologic separation is desirable in a hillslope 
evolution study. It provides a means of differentiating be­
tween various parent materials in which soils on side slopes 
are presently being developed. Also it allows one to 
reconstruct the erosional history of the loessial units, as 
well as place mathematical and physical boundaries on the 
system. In order to evaluate the in sitù loess more complete­
ly, the associated alluvial fill sequence must also be stud­
ied. The data of Daniels and Jordan (1966) on the fill se­
quences of western Iowa will be presented; their stratigraphie 
terminology is utilized to indicate the regional and detailed 
historical development of the fill units. 
B. Representative Treynor Sections 
1. Wisconsin loess and alluvial fills 
The data from &T#2 are presented in Figure 7 and Table 3 
to illustrate the nonhomogeneity of the loess. In the 31-16 
micron fraction the absolute range is from 25.23 to 37.92 per 
cent. Clay is inversely related to the above size fractions 
and has a range from 28.69 per cent to 13.13 per cent. 
Skewness, kurtosis, standard deviation, and phi arithmetic 
mean have ranges of the following respective values; .57 to 
1.29, 1.65 to 3.51, 1.90 to 2.58, and 6.24 to 7.18. The 
latter two ranges are in terras of phi units. pH ranges from a 
low of 5.60 to a high of 7.55, and total carbon values lie be­
tween 2.45 and 0.00 per cent. Dry density ranges between 
Figure 7. Mechanical, chemical, and physical 
properties of the Wisconsin loess at 
Access Tube #2 
DEPTH ( INCHES)  
DEPTH ( INCHES)  
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Table 3 Mechanical, Physical, and 
Chemical Data from Access Tube # 2 
Depth pH 31-16 16-8 <2 PAM Std. Skew Kur- Dry Total 
inches {%) {%) {%) Dev. ness tosis Den. Carbon 
0-4 5. 75 27. 93 12. 00 22. 01 6. 81 2. 35 0. 75 2. 04 2. 45 
8-12 5. 92 28. 09 11. 78 26. 38 7. 01 2. 51 0. 66 1. 79 78. 27 1. 65 
16-20 6. 04 26. 38 12. 67 28. 69 7. 18 2. 58 0. 57 1. 65 72. 43 1. 37 
24-28 6. 39 27. 85 13. 07 27. 99 7. 15 2. 54 0. 60 1. 70 70. 72 1. 01 
32-36 6. 57 26. 26 13. 95 27. 35 7. 17 2. 50 0. 58 1. 72 75. 11 0. 50 
40-44 6. 49 27. 02 12. 75 26. 46 7. 06 2. 50 0. 63 1. 77 74. 20 0. 25 
54-60 6. 51 28. 45 13. 37 23. 70 6. 87 2. 40 0. 75 2. 00 78. 42 0. 09 
66— 72 6. 48 27. 51 12. 65 22. 90 6. 79 2. 39 0. 78 2. 05 82. 85 0. 05 
72-78 6-47 27. 87 14. 82 23. 94 6. 97 2. 38 0. 69 1. 94 81, 39 0. 13 
84-90 6. 39 28. 66 12. 27 20. 28 6. 59 2. 30 0. 91 2. 32 83. 74 0. 00 
96-102 6. 40 28. 45 11. 06 20. 20 6. 51 2. 31 0. 98 2. 41 85. 83 0. 05 
108-114 6. 39 28. 61 15. 16 23. 24 6. 89 2. 36 0. 75 2. 03 84. 29 0. 04 
120-126 6. 42 28. 05 13. 93 22. 09 6. 80 2. 34 0. 78 2. 10 85. 17 0. 00 
132-138 6. 41 28. 17 13. 67 20. 44 6. 68 2. 28 0. 86 2. 26 81. 65 0. 02 
144-150 6. 47 32. 18 16. 77 18. 51 6. 64 2. 15 0. 94 2. 49 83. 68 0. 22 
156-162 6. 58 30. 14 12. 40 20. 30 6. 60 2. 29 0. 92 2. 35 81. 68 0. 43 
168-174 6. 90 32. 46 12. 73 16. 41 6. 36 2. 11 1. 10 2. 85 84. 50 0. 48 
180-186 7. 23 34. 01 15. 38 12. 91 6. 40 1. 92 1. 05 2. 98 86. 52 0. 92 
192-198 7. 23 32. 60 14. 16 17. 50 6. 47 2. 14 1. 04 2. 71 87. 01 0. 78 
204-210 7. 33 33. 00 17. 44 16. 79 6. 65 2. 06 0. 93 2. 57 85. 47 0. 90 
216-222 7. 29 32. 26 14. 04 18. 10 6. 54 2. 18 0. 98 2. 52 85. 30 0. 87 
228-234 7. 32 33. 69 17. 34 17. 08 6. 55 2. 07 1. 03 2. 75 87. 20 0. 87 
240-246 7. 28 31. 86 13. 87 16. 44 6. 39 2. 10 1. 10 2. 84 85. 57 0. 83 
252-258 7. 33 32. 66 13. 85 17. 56 6. 45 2. 14 1. 08 2. 74 85. 09 1. 08 
270-276 7. 29 33. 17 16. 41 17. 62 6. 59 2. 11 0. 99 2. 62 85. 08 0. 60 
282-288 7. 14 35. 36 16. 11 15. 20 6. 42 2. 00 1. 10 2. 99 86. 69 1. 15 
294-300 7. 55 35. 14 13. 61 15. 69 6. 27 2. 04 1. 25 3. 24 87. 19 0. 93 
306-312 7. 43 37. 92 15. 44 13. 13 6. 24 1. 90 1. 29 3. 51 87. 38 1. 16 
318-324 7. 43 36. 61 14. 86 16. 25 6. 46 2. 05 1. 11 2. 89 86. 69 0. 36 
330-336 7. 35 34. 70 16. 29 16. 51 6. 50 2. 06 1. 07 2. 82 85. 56 0. 56 
342-348 7. 17 37. 47 14. 84 17. 56 6. 50 2. 10 1. 10 2. 81 85. 13 0. 27 
354-360 7. 40 35. 76 17. 72 14. 44 6. 35 1. 95 1. 22 3. 30 86. 88 0. 64 
366-372 7. 21 36. 25 16. 55 17. 98 6. 57 2. 10 1. 06 2. 72 86. 36 0. 23 
378-384 7. 29 34. 55 16. 35 19. 43 6. 70 2. 25 0. 98 2. 42 87. 68 0. 24 
390-396 7. 27 30. 73 14. 84 20. 36 6. 66 2. 25 0. 91 2. 36 86. 57 0. 45 
402-408 7. 21 29. 32 13. 27 23. 98 6. 83 2. 41 0. 79 2. 04 89. 64 0. 34 
414-420 7. 20 28. 86 13. 23 22. 86 6. 77 2. 38 0. 82 2. 11 91. 17 0. 34 
426-432 7. 18 29. 14 13. 09 22. 96 6. 78 2. 38 0. 81 2. 10 94. 14 0. 37 
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70.72 lb./eu. ft. and 94.14 lb./eu. ft. Inspection of Figure 
7 reveals that a certain degree of homogeneity exists within 
zones. Breaks between the various zones are indicated by 
dashed lines on the above figure. 
Within the alluvial fill members of the De Forest forma­
tion the laboratory derived data are not as diagnostic of dif­
ferences as that which may be determined from field observa­
tions. This is illustrated in Table 4 and Figure 8. 
Comparison of description and lab data may be made by 
inspections of Appendices III and 17. Dry density, pH, and 
total carbon values are better indicators of changes from one 
unit to another than the particle size data. 
C. Wisconsin Loess 
General descriptions of the loess and alluvial fill units 
are given in the following discussion. Their lateral and 
vertical distribution is expressed in Figure 9, for sites 
0-14. Similar relationships are noted in the other two 
traverses. 
1z__Zone_l 
As indicated by Figure 7 ,  the clay content of this zone 
is greater than that of the material immediately overlying it. 
Iron is prominently plated out on horizontal parting planes. 
Carbon flecks are common throughout the whole zone, but pri­
mary concentrations occur dominantly in the upper part of the 
unit. Inspection of the >62 micron fraction during the 
Figure 8. Mechauiical, chemical, and physical properties of the 
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Table U Chemical, Mechanical, and 
Physical Data for Access Tube # 9 
Depth pH T.C. 31-16 16-8 <2 PAM Std. Skew Kur- Dry 
inches (%) {%) (%) {%) Dev. ness tosis Den. 
0-4 5. 21 2. 06 30. 29 12 .86 25. 02 6. 92 2. 45 0. 73 1 .93 
4-8 5. 43 2. 10 28. 35 11 .52 26. 16 6. 99 2. 51 0. 67 1 .80 
8-12 5. 75 2. 88 26. 48 11 .82 28. 57 7. 15 2. 59 0. 58 1 . 66 78. 41 
12-16 5. 54 2. 53 25. 50 11 .90 28. 51 7. 14 2. 59 0. 57 1 . 66 78. 41 
16-20 5. 65 2. 16 26. 89 11 .44 28. 97 7. 18 2. 60 0. 56 1 .63 70. 14 
20-24 5. 70 2. 06 28. 93 11 .30 29. 05 7. 21 2. 58 0. 56 1 .64 71. 67 
24-28 5. 70 1. 81 26. 24 10 .24 29. 43 7. 21 2. 62 0. 53 1 .60 71. 67 
28-32 5. 63 1. 62 26. 10 11 .02 28. 73 7. 16 2. 61 0. 54 1 .62 72, 29 
32-36 5. 50 1. 43 26. 89 11 .42 28. 93 7. 15 2. 60 0. 59 1 . 66 72. 19 
36-40 5. 55 1. 38 27. 37 11 .38 28. 45 7. 13 2. 59 0. 59 1 .67 72. 19 
40-44 5. 56 1. 33 27. 03 11 .08 28. 67 7. 13 2. 60 0. 58 1 . 66 74. 50 
44-48 5. 59 1. 24 27. 19 11 .12 28. 83 7. 14 2. 60 0. 58 1 .65 75, 01 
48-54 5. 65 0. 94 27. 11 10 .68 28. 95 7. 13 2. 61 0. 58 1 .65 77. 29 
54-60 5. 70 0. 73 26. 73 10 .20 28. 69 7. 09 2. 63 0. 59 1 . 66 81. 84 
6 0-66 5. 78 0. 70 28. 13 10 .36 27. 17 6. 99 2. 57 0. 65 1 .76 82. 43 
66-72 5. 77 0. 62 28. 47 10 .82 26. 16 6. 94 2. 53 0. 70 1 .83 87. 34 
78-84 5. 81 0. 53 26. 44 10 .92 28. 93 7. 15 2. 62 0. 56 1 .64 91. 89 
90-96 5. 90 0. 43 26. 48 11 .52 28. 05 7. 09 2. 59 0. 59 1 .69 93. 50 
102-108 6. 09 0. 40 27. 93 11 .64 26. 36 6. 95 2. 53 0. 69 1 .82 95. 48 
114-120 6. 22 0. 33 28. 63 11 . 18 25. 46 6. 87 2. 51 0. 74 1 .90 94. 02 
126-132 6. 14 0. 47 27. 87 10 .90 26. 18 6. 92 2. 54 0. 71 1 .83 94. 39 
138-144 6. 17 0. 66 27. 83 10 . 20 25. 72 6. 87 2. 53 0. 72 1 .86 95, 70 
150-156 6. 23 0. 30 28. 91 11 .38 24. 94 6. 85 2. 48 0. 75 1 .93 94. 88 
162-168 6. 13 0. 27 29. 35 10 .94 24. 72 6. 82 2. 48 0. 77 1 .96 96. 39 
174-180 6. 16 0. 23 29. 03 12 .42 25. 48 6. 95 2. 48 0. 70 1 .87 97. 45 
186-192 6. 62 0. 23 27. 39 12 .70 25. 94 7. 00 2. 49 0. 66 1 .83 95. 00 
192-198 6. 40 0. 35 27. 12 12 .38 26. 20 7. 03 2. 50 0. 63 1 .78 94. 94 
198-204 6. 39 0. 18 28. 03 11 .48 24. 22 6. 85 2. 54 0. 74 1 .96 95. 55 
204-210 6. 29 0. 17 27. 61 11 . 18 24. 16 6. 79 2. 46 0. 78 1 .99 95. 19 
210-216 6. 29 0. 11 28. 57 11 .68 22. 52 6. 67 2. 39 0. 87 2 . 18 93. 96 
216-222 6. 35 0. 15 28. 68 11 .64 22. 20 6. 72 2. 39 0. 79 2 .08 
222-228 6. 29 0. 19 28. 79 12 .72 24. 14 6. 88 2. 42 0. 74 1 .97 
228-234 6. 50 0, 26 28. 29 12 .22 24. 52 6. 89 2. 45 0. 73 1 .94 
234-240 6. 35 0. 20 29. 79 12 .14 23. 86 6. 84 2. 42 0. 77 2 .00 
288-294 6. 63 0. 17 28. 87 9 .94 23. 58 6. 71 2. 46 0. 83 2 .07 
294-306 6. 71 0. 13 28. 54 10 . 14 22. 97 6. 67 2. 43 0. 85 2 .12 
306-312 6. 73 0. 10 32. 32 11 .34 22. 80 6. 75 2. 38 0. 85 2 .13 
312-318 6. 71 0. 11 31. 46 12 .06 21. 02 6. 64 2. 31 0. 91 2 .29 
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pipette analyses revealed that the dominant mineral in the 
sand fraction is very fine quartz. This is in marked contrast 
to the loess of the upper zones which is dominated by mica and 
iron concretions in the sand fraction. 
The top of Zone I has been dated at 22,200 ± 500 (1-3943) 
by Ruhe (1969, p. 11) in Cut 33 near Hancock, Pottawattamie 
County, Iowa; an average date of 22,135 YBP has been obtained 
from a similar topographic position on the nose slope at the 
Treynor study site. 
2. Zone II 
Zone II is very similar to Zone Ilia; however, it has a 
slightly higher percentage of 31-16 micron material, and the 
pH is generally greater than it is in Zone Ilia. Both 
skewness and kurtosis have higher values in this zone, 
reflecting the increased influence of the higher silt content. 
Very few concretions are noted in this unit, as indicated in 
Figure 9. Those that are present are concentrated in the 
upper portion of the zone. 
It is postulated that Zone II may be correlated with zone 
one of Frye, Glass, and Willman (1968, p. 12) in Illinois. 
Their age brackets are given as 22,000 to 20,000 YEP along the 
Mississippi River. In western Iowa Ruhe (1969, p. 104) 
reports the invasion of Tazewell till at about 20,500 ± 400 
(I-1864A) in O'Brien County and 20,000 ± 800 (0-1325) in 
Cherokee County. Although no radiocarbon dates are available 
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from the top of Zone II in southwestern Iowa, it seems reason­
able to suspect that the break in sedimentation was associated 
with the advance of the Tazewell ice sheet. Therefore the 
termination of loess deposition in Zone II may be placed at 
about 20,000 YBP. 
The Hartington Till of Nebraska as determined by Heed and 
Dreeszen (1965, p. 41) has been correlated as Medial 
Wisconsinan and is apparently equivalent to the Tazewell till 
or Tazewell and Gary till of South Dakota as mapped by Flint 
(1955). If it may be assumed to be Tazewell in age, then the 
Missouri River may have been forced to shift slightly to the 
west. Such a change could have resulted in a slight change in 
the material carried by the ancestral Missouri, which may have 
been recorded in the transported loess. 
as it is recognized that many of the major streams—the 
Boyer, Willow, Little Sioux—head in the area of Tazewell gla­
ciation, the change noted in the sediment regime may also be 
associated with the added influx of outwash material from the 
Tazewell glacier itself. 
3. Zone III 
a. Zone Ilia Very thin "organic" bands occur at or 
close to the contact between Zones II and llla. As such field 
criteria can not be relied on to place a precise depth on the 
boundary, the differentiation of the two zones is based solely 
on laboratory derived data. A slight leaching of the carbon­
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ates at this boundary suggests a slower rate of deposition as 
well as a possible slight shift in the sources of the loess or 
mode of transportation and deposition. The same reasoning is 
given for the difference between zones one and two in Illinois 
by Frye, Glass, and Willman (1968, p. 12). Their zonation is 
based on illite content and/or diffraction intensity ratios, 
which they define as the ratio of illite to kaolinite and 
chlorite (Frye, Glass, and Willman, 1962, p. 7). Such meas­
ures are not effective in western Iowa because, as indicated 
by Fryei, the source areas have remained essentially the same. 
This is illustrated in Glass, Frye, and Willman's (1968, p. 
36) discussion on the clay mineral assemblage at the Pisgah 
site in Iowa. They state that throughout the entire Illinoian 
and Wisconsin loess sequence calcite and montmorillonite are 
so prominent that zones cannot be differentiated by their 
techniques. 
b_. Zone Illb The distinction between Illa and Illb 
is most readily observed in pH changes. At the contact the pH 
goes from about 6.6 in Illb to over 7.2 in the calcareous unit 
(Ilia) . This contact may be identified in field investigation 
only if a very strong acid is used to test for effervescence. 
A marked break in the less than 2 micron fraction occurs at 
iFrye, J. C., Drbana, Illinois. Private communication. 
1970. 
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this boundary also. Per cent clay is approximately 21 in the 
leached unit and 17 in the underlying calcareous unit. 
Presence or absence of calcium carbonate does not necessarily 
indicate a change in the source of the loess. It does reflect 
the depth of leaching subsequent to termination of loess 
deposition. 
In order to check the effect of carbonates on the 
particle-size distribution, three bulk samples were taken from 
the road cut site at the following depths below the surface; 
6 feet, 13 feet, and 18.5 feet. Three samples were taken from 
the calcareous loess at access tube number 5 at the following 
depths: 10.5-11 feet, 11.5-12 feet, and 12.5-13 feet. In ad­
dition two samples from the loess standard, used as a check 
sample in the laboratory, were taken for comparative purposes. 
The particle-size analysis was run without treating to remove 
carbonates. Duplicate samples were then treated with sodium 
acetate to remove the carbonates. The procedure used was a 
dialysis treatment suggested by Grossman and Millet (1961). 
The results are summarized in Table 5. 
A slight reduction in all of the silt fractions is noted 
in the pretreated samples with the exception of the standard 
loess sample. A net increase is evident in the clay fraction 
for all samples except that of the standard. These data sug­
gest that clay is being liberated by removal of the carbon­
ates. In the case of the two road cut samples that have low 
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Table 5 Effect of Carbonate 
Removal on Particle-size Data 
Site AT#5 AT#5 AT*5 Road Cut 
Depth 10.5-11.0 11.5-12.0 12.5-13.0 5.5-6.5 
pH 7.42 7.46 7.38 6.38 
Particle 
Size 11 22 1 2 1 2 1 : 
>62 0.47 0. 47 0.61 0.69 0.57 0.94 1. 14 1.18 
62-31 24.29 23. 28 24.24 23.39 27.87 26.64 28. 27 26.78 
31-16 33.45 32. 88 33.91 32.39 34.52 32.83 27. 87 27.51 
16-8 15.87 13. 95 15.71 14.16 12.77 11.80 12. 32 12.22 
8-4 6.04 5. 32 6.38 5.86 5.05 6 .06 5. 49 5.90 
4-2 4.43 4. 18 4.38 4.14 4.47 3.04 4. 30 3.98 
<2 14.80 19. 82 14.76 18.98 14.74 18.69 20. 60 22.42 
Road Cut Road Cut Standard Sample Average 
12. 5--13. 3 18-19 Loess Change 
6 .88 7. 60 6. 05 
>62 1.79 1. 90 0.94 1.24 0.48 0.63 + 0.15 
62-31 28.93 27. 68 25.84 25.00 16.52 15.96 -1.22 
31-16 31.28 30. 42 35.00 34.09 21.42 22.47 -0.98 
16-8 13.25 13. 08 15.61 15.28 16.75 12.87 -0.84 
8 — 4 5.60 5. 81 6.17 5.94 6.47 6.06 +0.02 
4-2 4.34 4. 12 3.92 3.78 4.09 4.74 -0.43 
<2 14.80 16. 96 12. 56 14.66 37.27 37.27 + 3.20 
^Numeral 1 indicates normal treatment. 
^Numeral 2 indicates that calcium carbonates have been 
removed prior to making the particle-size analysis. 
pH values there appears to be a similar change that can not 
be related to carbonates. Both of these samples are taken 
from below the solum, that is out of the C horizon, whereas 
the standard loess sample has been taken from the B horizon of 
a Marshall soil profile. The pH of the latter soil is consid­
erably lower than those of the road cut and may well express 
85 
the more intensive pedogenic influence and subsequent stabili­
zation at a point where no further increase in clay content 
will occur until there is a breakdown in the mineral constitu­
ents themselves. It is thought that this type of degradation 
does not occur in the gentle treatment used to remove the car­
bonates. 
Within the Peorian loess of Illinois Frye, Glass, and 
Willman (1968, p. 12) have identified a fourth zone on the 
basis of the diffraction intensity ratios. Zone three is not 
present in the section bordering the Mississippi River. Zone 
four ranges in age from 16,000 ± 340 (1-1719) to 13,700 ± 230 
(1-1720). Very little evidence exists in western Iowa to sug­
gest that a correlative zone may be present. One dark band, 
nine feet below the surface in the Boyer Township of Crawford 
County, has been dated at 15,300 ± 300 (1-4029) by Ruhe, A 
lower band in the same cut was dated at 17,170 ± 280 (1-5106). 
Stratigraphically the older band is 10.5 feet lower in the 
section. Between the two points, loess accumulated at the 
rate of one foot per 178 years. The younger date could repre­
sent the base of a separate zone. However, without chemical 
or mechanical data, no other criteria exist for separating ad­
ditional zones. 
c. Zone IIIc Within the study area the leached zone, 
Illb, grades upward into the solum. In some cases, units Illb 
and IIIc are absent, and Ilia passes under the redeposited 
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alluvial material of the De Forest formation. 
D. Weathering Zones 
Comparison of profile descriptions with the zone data in­
dicates that the deoxidized weathering zones occur most fre­
quently at the contact between stratigraphie zones (see 
profile descriptions and M. A. data in Appendices III and IV.) 
This is particularly true at the contact between Zones I and 
II. A similar relationship is also observed between Ilia and 
Illb, Between II and Illa the dominant matrix color is fre­
quently found to lie in the oxidized range. However, where 
this is the case, many deoxidized mottles are found associated 
with former root channels and secondarily precipitated carbon­
ate as well as with the materials identified as incipient 
soils. The contact between Illb and IIIc is oxidized under 
the eastern summit. As the shoulder is approached, the 
contact is deoxidized, and it retains this characteristic to 
the base of the back slope where the alluvial material is 
found. 
The following generalized weathering zone sequence is 
proposed for the Treynor study area. However, many localized 
exceptions are known to occur, particularly on side slopes and 
in highly eroded positions. 
IIIc Surficial soil 
Deoxidized and leached 
Illb Mottled oxidized and leached 
Deoxidized and leached 
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Ilia Mottled oxidized and/or deoxidized and 
unleached 
Mottled oxidized with thin bands or local 
mottles of deoxidized and leached to 
II partially leached material 
Oxidized and unleached 
Deoxidized and partly leached 
I Mottled deoxidized and leached 
The occurrence of deoxidized zones close to the bounda­
ries of the stratigraphie zones indicated that rearrangement 
and the segregation of iron into pipe stems has not occurred 
as a result of higher water tables. This mechanism has been 
used by many individuals to explain the occurrence of deoxi­
dized zones within the loess, and is probably valid where the 
loess is not as thick as it is at the Treynor study site. 
Deoxidization in the deeper loess appears to be related to the 
retardation of unsaturated moisture movement from one zone 
into another. The movement may be slowed by any number or 
combination of the following factors; 1) changes in particle 
size, 2) changes in the volume of voids, 3) changes in void 
geometry, or 4) changes in moisture content. 
As it has been shown that there are changes in the 
particle-size data from one zone into another, the simplest 
explanation for location of deoxidized zones would be related 
to this factor alone. However, in Figure 7 a change is also 
noted in bulk density from one zone to another. Associated 
with this change in density is a change in total carbon. As 
u. i. y acuisxujf uiitsjut: -i.o a 
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the volume of voids. Between Zones Illb, Ilia, and II there 
is an associated change in calcium carbonate. Close to the 
boundaries there is an increase in secondary calcium carbonate 
that may in itself be enough to decrease the movement of 
moisture from one zone into another. Therefore, the location 
of the deoxidized weathering zones seems to be generally tied 
to moisture movement in the unsaturated phase. There are, of 
course, some exceptions to this interpretation that can not be 
explained according to the above discussion. Where these ex­
ceptions are noted they do not seem to conform to either 
stratigraphie boundaries, present day band surfaces, or 
surfaces believed to have existed in the past. As no rational 
explanation can be offered for their presence, they are 
mentioned here only to illustrate that the above discussion 
does not cover all the possibilities regarding the location of 
deoxidized zones within the loess. 
E. Statistical Zone Separation 
1^__Non%orthoaonal_aaall5is_o^_varianGe 
Initially zone separations were based on marked changes 
which could be recognized in the tabulated data columns. Two 
particle-size fractions (<2 microns and 31-16 microns) were 
used. Those zones, previously defined as I, II, Ilia, Illb, 
and IIIc—all within the Wisconsin loess—as well as the 
Sangamon Paleosol (S) from Site #0 through Site #7, were 
subjected to the non-orthogonal analysis of variance. These 
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sites were selected because the particle-size analysis, pH, 
CaCOg equivalent, and total carbon data were all complete to 
the base of the sampled section; that is samples were 
subdivided into four inch increments in the upper four feet 
and all samples were analysed. Samples below four feet were 
subdivided into six inch increments, and every other sample 
was run until Zone I was encountered. From there to the base 
of the section all samples were run. Results of all compari­
sons are presented in Figures 10-13. 
Differences between zones for all components tested yield 
highly significant F values (see Table 6). In conclusion it 
may be stated that in the case of all variables tested, there 
is a significant difference between zones; in certain cases 
there appear to be significant differences among holes within 
the same zone. In no cases, however, do the F values for 
holes, or for the hole-zone interactions, ever approach the 
values obtained for zones alone. 
Ouasi-vectorial analysis of Wisconsin zone data 
Since some of the components tested do yield significant 
hole-zone interaction F values, it was decided that an orthog­
onal polynomial regression should be fitted to the least-
square mean for each zone. The result of this fitting proce­
dure (given in Table 7) is one of the strongest proofs that 
may be offered for the complete independence of hole and zone 
data. However, there are conflicting interpretations that may 
Figure 10a. Non-orthogonal amalysis of variance 
(< 2 micron fraction) for zones within 
the Wisconsin loess and the Seingamon 
paleosol 
Figure 10b. Non-orthogonal analysis of variance 
(2-4 micron fraction) for zones within 
the Wisconsin loess and Saoigamon paleosol 
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Figure lia. Non-orthogonal analysis of variance 
(4-8 micron fraction) for the zones 
within the Wisconsin loess and the 
Sangamon paleosol 
Figure lib. Non-orthogonal analysis of variance 
(8-16 micron fraction) for the zones 
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Figure 12a. Non-orthogonal analysis of variaoïce 
(16-31 micron fraction) for the zones 
within the Wisconsin loess and the 
Sangamon paleosol 
Figure 12b. Non-orthogonal smalysis of variance 
(>62 micron fraction) for the zones 
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Figure 13a. Non-orthogonal analysis of variance (pH) 
for the zones within the Wisconsin loess 
and the Samgamon paleosol 
Figure 13b. Non-orthogonal analysis of variance 
(total carbon in per cent) for the zones 
within the Wisconsin loess and the Sanga­
mon paleosol 
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S.S. M.S. F-statistic 
u  <2 Microns 
Blocks (Holes) 7 64 70058 9, .1437 1, .590N.S. 
Treatments (Zones) 5 9076 .2809 1815. 2562 315, 169***** 
Experimental Error 32 140 .1695 4. 3803 0, .762N.S. 
Sampling Error 336 1932 .4751 5. 7514 
Total 380 12252 .0192 
_2%4_ Microns 
Blocks (Holes) 7 5 .0041 0, .7149 1. 826* 
Treatments (Zones) 5 44 .8382 8, .9678 22. 904***** 
Experimental Error 32 30 .2228 0, .9444 2. 412***** 
Sampling Error 336 131 .5566 0. ,3915 
Total 380 220 .6459 
4-8 Microns 
Blocks (Holes) 7 15 .2721 ~ 2. 1827 5. ,069***** 
Treatments (Zones) 5 24 .6013 4, 9203 11. .432***** 
Experimental Error 32 19 .0309 0. 5947 1. 382* 
Sampling Error 336 144 .6114 0, 4304 
Total 380 210 .8916 
8-16 Microns 
Blocks (Holes) 7 20 .4493 2 .  ,9213 1. ,499N.S. 
Treatment (Zones) 5 568 . 1986 113. ,6397 58. ,302***** 
Experimental Error 59 .9330 1. 8745 0. ,962N.S. 
Sample Error 336 654 .9123 1. ,9491 
Total 380 1472 .7773 
IF with 7 S 380 5)0. 1 = 1.72, 3) 0.05 = 2.01 , 3) 0.025 = 
2.29, 3) 0.01 = 2.64, 3) 0.005 = 2.90 
F with 5 & 380 a 0. 1 = 1.85, 3) 0.05 = 2.21, 5) 0.025 = 2.57, 5) 
0.01 = 3.02, 3) 0.005 = 3.35 
F with 32 & 380 3) 0.1 = 1. 34, 3> 0.05 = 1 .46, 3) 0.025 = 1.57, 3) 
0.01 = 1.70, 3) 0. 005 = 1 .79 
N.S. = non-significant, * = significant at 0.1 level, ** = 
sig. at 0.05, *** = sig. at 0.025, **** = sig. at 0.01, ***** 
= sig. at 0.005. 
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Table 6 continued 
E. 16-31 Microns 
Blocks (Holes) 7~ 102 .1658 14. 5951 4 .917***** 
Treatments (Zones) 5 4943 .6716 988. 7343 333 .074***** 
Experimental Error 32 171 .6156 5. 3631 1 .807***** 
Sample Error 336 997 .4189 2. 9685 
Total 380 7117 .3877 
31262, Microns 
Blocks (Holes) 7 154 71053 22. 0150 3 . 860***** 
Treatments (Zones) 5 188 .0592 37. 6158 6 .595***** 
Experimental Error 32 215 .3193 6. 7287 1 .180N.S. 
Sample Error 336 1916 .5199 5. 7039 
Total 380 2528 .6861 
G. >62 Microns 
Blocks (Holes) 7 2 .1571 0. 3082 3 .225***** 
Treatment (Zones) 5 11 .3205 2. 2641 23 .698***** 
Experimental Error 32 7 .5506 0. 2306 2 .470***** 
Sample Error 336 32 .1012 0. 9553 
Total 380 69 .7551 
-£H 
Blocks (Holes) 7 2 .0081 0. 2869 10 .309***** 
Treatments (Zones) 5 50 .0523 10. 0105 359 .751***** 
Experimental Error 32 . 1038 0. 1282 4 .609***** 
Sample Error 336 9 .3496 0. 0278 
Total 380 77 .8268 
I. Calcium ! Carbonate Equivalent 
Blocks (Holes) 7 19 .8462 2. 8252 1 .032N.S. 
treatment (Zones) 5 2636. 6321 527.3264 191. 936***** 
Experimental Error 32 53 .0344 1. 6573 0. 0603N.S. 
Sampleing Error 336 923 .1269 2. 7474 
Total 380 3820 .0069 
Total Carbon 
Blocks (Holes) 7 1 .5979 0. 2283 1 .633N.S. 
Creatments (Zones) 5 29. 3711 5.8742 42. 021***** 
Experimental Error 32 2 .6102 0. 0816 0 .584N.S, 
Sampling Error 336 46 .9705 0. 1398 
Total 380 86 .4506 
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be drawn on closer inspection of the data. First, most of 
the F statistics are nonsignificant at the ten per cent level. 
Secondly, the coefficients (b and c) are fairly low. 
Thirdly, the highest standard error for any multiple 
regression equation is only 1.17 per cent. Host values are 
less than 0.5 per cent. These points lead one to the conclu­
sions that the zones have fairly uniform parameters regardless 
of their position on the landscape. It is not logical to as­
sume that these data may be better fitted by another model or 
additional degrees added to the present model. As a result of 
the low standard errors, it is evident that zones are indepen­
dent of holes (or slope positions) with only a few exceptions. 
In most cases it may be assumed that good fits are purely a 
chance phenomenon. The exceptions to this statement are found 
in the following two cases: (1) pH in the solum is found to 
increase almost linearly down slope. This may be attributed 
to the decreasing thickness of the solum and underlying 
leached zone along with the closer proximity of the calcareous 
zones to the base of the solum. (2) Both Illb and Ilia have 
unusually high F statistics in the 31-62 micron fractions. 
This fact can not be explained on the basis of present knowl­
edge. 
101 
Table 7 Horizontal Vectorial Analysis within Zones 
Parameter Prediction Equations F S.D. 
Y = 
Zone _IIIc 
>62 0. 71 - 0. 1503X + 0.0296X2 7. 87* 0.13 
62-31 26. 68 - 1. 6937X + 0.1995X2 2. 50. 1.15 
31-16 24. 01 + 1. 0120X - 0.0741X2 4. 69+ 1.09 
16-8 11. 69 + 0. 6869X - 0.1090X2 5. 83* 0.44 
8-4 5. 54 + 0. 1982X - 0.0358X2 1. 26# 0.36 
4-2 3. 67 + 0. 1843X - 0.0343X2 0. 68" 0.49 
<2 27. 69 - 0. 2524X + 0.0264X2 2. 33. 0.44 
pH 6. 27 + 0. 0087X + 0.0044X2 8. 21* 0.07 
TC 1. 17 - 1. 6565X + 0.0183X2 1. 32. 0.21 
Zone 
>62 1. 05 - 0. 1309X + 0.0104X2 3. 50. 0.13 
62-31 25. 63 + 0. 2481X - 0. 1661X2 35. 63*** 0.44 
31-16 28-69 - 0. 0664X + 0.0634X2 0. 52. 1.17 
16-8 13. 75 - 0. 2602X + 0.0509X2 1. 57. 0.17 
8-4 5. 54 + 0. 3715X - 0.0546X2 0. 85. 0.40 
4-2 4. 18 - 0. 2088X + 0.0355X2 0. 49. 0.26 
<2 21. 13 + 0. 0213X + 0.0666X2 4. 37. 0.52 
pH 6. 53 - 0. 1312X + 0.0388X2 2. 83. 0.15 
TC 0. 11 - 0. 0118X + 0.0016X2 0. 03. 0.07 
CaC03 0. 76 — 0. 1705X + 0.0098X2 1. 61. 0.29 
Zone ! Ilia 
>62 0. 85 - 0. 1096X + 0.0163X2 1. 20. 0.10 
62-31 26. 54 - 1. 481IX + 0.2344X2 36. 18*** 0.25 
31-16 32. 89 + 0. 4571X - 0.0843X2 0. 99. 0.58 
16-8 14. 48 + 0. 6568X - 0.1294X2 6. 06+ 0.39 
8-4 5. 94 + 0. 0668X - 0.0130X2 0. 59. 0.12 
4-2 4. 10 + 0. 1029X - 0.0293X2 6. 17 + 0.13 
<2 15. 19 + 0. 3039X + 0.0068X2 1. 44. 1.07 
pH 7. 46 - 0. 1814X + 0.0341X2 6. 28+ 0.09 
TC 0. 92 - 0. 1146X + 0.0175X2 1. 98. 0.08 
CaC03 7. 76 - 0. 951IX + 0.1456X2 2. 06. 0.69 
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Table 7 continued 
Zone II 
>62 0. 50 - 0. 1285% + 0.0277X2 8. 69** 0.13 
62-31 22. 95 - 0. 024IX + 0.0139X2 1, 85. 0.83 
31-16 35. 47 - 0. 1437X + 0.0328X2 1. 98m 0.35 
16-8 15. 40 + 0. 1225X - 0.0430X2 2. 50. 0.57 
8-4 5. 45 + 0. 0680X - 0.0182X2 1. 76. 0.24 
4-2 3. 13 - 0. 0011X + 0.0007X2 0. 00. 0.34 
<2 17. 04 + 0. 1350X - 0.0176X2 0. 22. 0,36 
pH 7. 50 - 0. 2167X + 0.0329X2 6. 67* 0.12 
TC 0. 62 - 0. 1036X + 0.0132X2 3. 20. 0.07 
CaCOg 5. 23 — 0. 8817X + 0.1071X2 4. 43 + 0.55 
Zone I 
>62 0. 81 - 0. 0724X + 0.0108X2 0. 45. 0.15 
62-31 24. 72 - 0. 3451X + 0.0058X2 2. 70. 0.85 
31-16 30. 01 - 0. 3500X + 0.0971X2 3. 75. 0,91 
16-8 13. 32 + 0. 1230X - 0.0518X2 2. 12. 0.27 
8-4 5. 54 + 0. 0290X - 0.0031X2 0. 02. 0.35 
4-2 3. 23 - 0. 0314X - 0,0040X2 0. 02. 0.27 
<2 22. 35 + 0. 6473X - 0.1094X2 1. 16. 1.06 
pH 7. 17 - 0. 0865X + 0.0134X2 1. 60. 0.10 
TC 0. 35 - 0. 0276X + 0.0010X2 4. 32+ 0.05 
li Multiple non-linear regression-'depth versus particle-size 
data 
Within each zone for holes 0-7 particle-size data have 
been compared against depth. The objective was to describe 
mathematically the changes in the data in the vertical direc­
tion in an effort to further substantiate the separation of 
the zones. Regression equations are presented in Table 8. 
Figure 14 is a plot of the cumulative data distribution using 
the regression equations from Table 8 with hole three as the 
reference point. Data points are equally spaced within zones 
and zones are given equal incremental designations. This pro­
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cedure was used to facilitate plotting. The data points 
actually represent U.8 inch increments in Zone IIIc, 9.6 inch 
increments in Zone Illb, 12 inch increments in Zone Ilia, 11.2 
inch increments in Zone II, and U.8 inch increments in Zone I. 
The r values presented in Table 8 are not high. Non­
significant regressions are encountered most frequently in the 
silt fractions. This may be expected, particularly in the 
range from 2 to 8 microns, as there is a less systematic rela­
tionship with d^pth in these fractions than in any other. 
The clay fractions are significant at the one per cent 
level in all zones. Their distribution with depth appears to 
be the most systematic of all fractions. The r-statistic is 
higher, in most cases, than any other component within a zone. 
Sand fractions also display similar characteristics. The 
constants relating to hole influences are very low, indicating 
that it has a very insignificant effect on the total 
regression equation. 
Figure 14 has been generated to illustrate the separation 
and/or continuity between zones. It is designed to depict the 
general character of the Wisconsin loess, consequently the 
depth increments for each zone are represented by equally 
spaced numbers. Zone IIIc lies between 0 and 1, Zone Illb be­
tween 1 and 2, Zone Ilia between 2 and 3, Zone II between 3 
and 4, and Zone I between 4 and 5. Data are cumulated from 
the smaller to larger fractions for < 2, < 8, < 16, and < 31 
Figure 14. Predicted cumulative particle-size data distribution 
with depth at Access Tube #3 
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Table 8 Multiple Non-linear Regression Prediction Equations. 
Per cent of total fraction expressed as a function of hole 
number, depth, depth squared, and depth cubed. 
Size Prediction Equations r S.D. 
Fraction Y = 
Zone IITc 
>62 0. 71 + 0. OOh - 1,61d + 3. 28d2 1 . 6433 .50** 0. 16 
62-31 26. 29 - 0. 40h - 0.96d - 10. 40d2 + 11. 8933 . 49** 2. 02 
31-16 27- 42 + 0. 50h - 19.72d + 34. 63d2 - 17. 5233 .58** 1. 53 
16-8 11. 63 + 0. 02h + 0.78d + 1. 62d2 - 1. 2833 .35. 0. 99 
8-4 5, 45 - 0. 02h - 0.49d + 2. 32d2 - 1. 2633 . 31. 0. 64 
4-2 5. 08 - 0. 06h - 8.16d + 1 4. 39d2 - 7. 2033 .43* 0. 65 
<2 23. 42 - 0. 04h + 29.98d - 45. 61d2 + 16. 9633 . 80** 1. 21 
Zone Illb 
>62 0. 81 - 0. 07h + l757d' - 2. 38d2 + 0. 89d3 . 54* 0. 26 
61-31 24. 99 - 0. 33h + 12.573 - 26. 51d2 + 13. 99d3 .28. 3. 39 
31-16 26. 08 + 0. 18h + 17.33d - 33. 52d2 + 19. 2933 .37. 1. 79 
16-8 14. 52 - 0. 15h - 13.63d + 32. 8682 - 19. 6533 .47. 1. 19 
8-4 5. 66 + 0. 11h - 1. 13d + 2. 28d2 - 1. 0133 .30. 0. 77 
4-2 4. 14 - 0. lOh - 1.23d + 4. 17d2 - 2. 8033 .38. 0. 48 
<2 23. 80 + 0. 35h - 15.523 + 22. 8632 - 10. 4033 .59** 1. 44 
Zone_ Ilia 
>62 0. 73 - 0. Olh + 1.80d - 4. 81d2 + 2. 9433 .47** 0. 23 
61-31 24. 81 - 0. 05h + 5.44d - 12. 73d2 + 8. 1433 .09. 2. 42 
31-16 30. 84 + 0. 02h + 13.59d - 21. 84d2 + 10. 6933 .39** 1. 51 
16-8 14. 34 - 0. lOh - 0.88d + 10. 03d2 - 8. 7633 . 29. 1. 81 
8 — 4 6. 58 - 0. 04h - 3.06d + 5. 53d2 - 3. 1033 . 19. 0. 73 
4-2 3. 89 - 0. 05h + 3.44d - 8. 48d2 + 5. 5033 .23. 0. 72 
<2 18. 74 + 0. 24h - 20.14d + 31. 9732 - 15. 2533 .59** 1. 58 
Zone II 
>62 0. 62 + 0. 08h - 0.59d - 0. 68d2 + 0. 8O33 .54** 0. 38 
62-31 28. 91 + 0. 08h - 13.69d + 1. 9432 + 3. 5133 .76** 2. 14 
31-16 34. 16 + 0. lOh + 5.70d - 6. 4832 + 1. 3633 .20. 1. 86 
16-8 14. 36 - 0. 19h - 1.49d + 10. 8232 - 6. 7733 ,66** 1. 24 
8-4 4. 86 - 0. 06h + 3.91d - 6. 8932 + 4. 0633 .35* 0. 64 
4-2 3. 61 + 0. Olh - 0.71d + 0. 1532 - 0. 3533 .37* 0. 68 
>2 13. 61 - 0. 02h + 6.33d + 2. 6132 - 3. 43d3 .77** 1. 37 
Zone 1 
>62 0. 80 - 0. 02h - 0.61d + 1. 3332 - 0. 61d3 .49* 0. 13 
62-31 23. 15 - 0. 33h + 7.69d - 13. 0832 + 7. 89d3 .54** 1. 35 
31-16 31. 94 + 0. 23h - 12.99d + 20. 4832 - 10. 20d3 .50* 1. 21 
16-8 15. 72 + 0. 12h - 12.47d + 20. 3132 - 10. 96d3 .72** 0. 59 
8-4 5. 94 + 0. 02h - 0.47d - 1. 4732 + 1. 35d3 .50* 0. 39 
4-2 2. 97 - 0. 02h + 0.65d - 0. 2832 - 0. 03d3 .19. 0. 50 
<2 19. 49 - 0. 02h + 18.12d - 27. 1132 + 12. 4233 .62** 0. 83 
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micron fractions. The individual summed fractions are illus­
trated in Figures 15 and 16. This type of separation allows 
an expanded Y-axis plot and further illustrates the difference 
between zones for the various summed fractions. 
Zone IIIc and Illb in both figures may be assumed to be 
part of the same system, i.e., the curves from the solum seem 
to merge with those of the leached zone beneath. A sharp 
break is noted between the leached and the upper calcareous 
Zone (Ilia). This break, although quite prominent, does not 
indicate a change in the depositional sequence but a weather­
ing phenomenon. In Illb clay has been separated from the 
larger silt size fractions by the removal of carbonates. This 
has been suggested previously by Daniels and Jordan (1966, p. 
45) as the possible mechanism for the occurrence of clay in 
the solum. Total summed values for less than 31 microns are 
illustrated in Figure 16^B. The range in Zones IIIC, IIIB, 
and IIIA is between 73 and 76 per cent. In Zone II the range 
is from a low of approximately 70 per cent at the top of the 
unit to a high of 79 per cent at the base. Similar 
discontinuities between all of the summed fractions are noted 
between these two zones. Therefore, within the calcareous 
loess, two separate and distinct units occur. 
The major break between Zones II and I is not only 
evident from field descriptions, but is also quite strongly 
expressed in Figure 15-A and B and Figure 16B. It appears 
Figure 15a. Expanded plot of predicted < 2 micron 
material at Access Tube #3 
Figure 15b. Expanded plot of predicted < 8 micron 
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that the basal zone (I) has a slight increase in clay which 
may represent an illuvial horizon. This increase is small and 
no recognizable soil structure is associated with it. Compar­
ing Zone I with Zone Illb in Figure 14, one may obtain the 
impression that the two are very similar in their particle-
size distribution. This is also evident from the non-
orthogonal comparisons. The major differences are in the pH, 
total carbon, and mineralogy of the sand fractions. Zone Illb 
has low pH and low total carbon values; its sand fraction is 
dominated by mica and some iron concretions. Zone I, which 
has been resaturated by percolating waters, has a higher pH. 
Its total carbon content is higher because of finely dispersed 
organic carbon, and the sand fraction is composed almost en­
tirely of very fine, clear quartz. 
The prediction equations for depth distribution of the 
various fractions have been developed for each fraction and 
zone independently. Cumulating each predicted valug, as in 
Figure 14, through the entire particle range yields summed 
values that do not vary from a 100 per cent by more than ± 1 
per cent. It is, therefore, assumed that the predicted values 
accurately represent the observed distribution of the particle 
sizes with depth. 
4. Method of moments separation of zone data 
aj; Total population Treatment of the total popula­
tion (1016 samples) illustrates the gross separation of two 
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distinct populations: (1) till and sand units and (2) 
loess, loess-derived, and loess-like sediments. These two 
separates are illustrated in Figure 17. 
Skewness verses kurtosis plots are relatively 
insensitive, as is evident from Figure 17A. Skewness plotted 
against the phi arithmetic mean, as in Figure 17B, separates 
the points of the two units apart enough so that there is 
little possibility of confusion. It is evident that the 
Aftonion sands, Nebraskan till, Kansan till, and related 
paleosol form one distinct grouping. The other grouping 
includes everything that lies above the base of the Yarmouth 
silty clay. The phi arithmetic mean range for the till 
grouping is from 5.39 to 8.35 while that for the loess 
grouping is from 6.15 to 8.10. Within the loess component the 
following units make up the lower right part of the trend from 
high to low skewness values and from low to high phi arithmet* 
ic mean values: Sangamon paleosol. Late Sangamon in Loveland 
loess, Yarmouth silty clay. Late Sangamon in Yarmouth silty 
clay. The loess derived alluvial fills also are plotted in 
positions that correspond to their associated parent materi­
als. The numbers on each plot do not indicate different 
units. They refer to the number of points that are plotted at 
one specific location on the figure. 
b. Wisconsin loess The distinction between the var­
ious zones of the Wisconsin loess is best illustrated in 
Figure 17a. Moment analysis—skewness versus kurtosis— 
for total sample population (numbers refer 
to overlapping points) 
Z = Postsettlement fill 
I = Alluvial fill unit #1 
H = Alluvial fill unit #2a&b 
F = Alluvial fill ur #3 
E = Alluvial fill unit #4 
O = Solum (Zone Ilie) in Wisconsin 
loess 
* = Noncalcareous Wisconsin loess 
(Zone Illb) 
. = Calcareous Wisconsin loess (Zone 
Ilia) 
+ = Calcareous Wisconsin loess (Zone 
II) 
O = Basal Wisconsin loess (Zone I) 
P = Late Sangamon paleosol in Loveland 
loess 
T = Late Sangamon paleosol in alluvial 
material derived from Loveland 
loess and Yarmouth silty clay 
S = Saingamon paleosol 
L = Loveland loess 
Y = Yarmouth silty clay 
X = Early Yarmouth paleosol 
K = Kemsan till 
A = Aftonian sands 
N = Nebraskan till 
Figure 17b. Moment ainalysis—skewness versus phi arith­
metic mean—for total sample population 
(symbols as explained for 17a) 
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Figure 18A. The horizontal lines separate the solum from the 
leached zones and the leached zones from the calcareous. 
Within the calcareous loess the lower unit is distinguished 
from the upper by a diagonal line. This distinction was pre­
viously noted in the least square mean, non-orthogonal compar­
isons where the clay content of Zone Ilia was slightly less 
than that of Zone II. Approximately 18 points belonging to 
Zone II lie to the left of this line. The number of points 
from Zone Ilia which lies to the right of the line is 23. 
This is not considered to be a significant overlap of points 
considering the total number of analysis within the two zones 
is 328. 
Another important aspect of Figure ISA is that the 
"basal" Wisconsin loess (Zone I) exhibits particle size 
characteristics very similar to the Leached Wisconsin loess 
(Zone Illb). This is evident in Figure 18B also. No distinc­
tion between the two calcareous units is evidenced in the 
latter figure. The separation between the solum, leached, and 
calcareous groups in this figure is related to the standard 
deviation, whereas, the major breaks in Figure 18A are related 
to skewness. 
c. De Forest and recent alluvial fills Within the 
alluvial fill, as illustrated in Figure 19A, three units are 
separated on the basis of skewness. The fourth unit is 
distinctly different both in its chemical and physical proper-
Figure 18a. Moment analysis—phi arithmetic mean versus 
skewness-rfor Wisconsin loess 
O = Solum (Zone IIlc) 
* = Noncalcareous loess (Zone IIIt>) 
. = Calcareous loess (Zone Illa) 
+ = Calcareous loess (Zone II) 
0 = Basai Wisconsin loess (Zone I) 
Figure 18b. Moment analysis—standard deviation versus 
phi arithmetic meanrrfor Wisconsin loess 
(Symbols are the same as given for 18a) 
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Figure 19a. Moment analysis—skevmess versus staindard 
deviation—for the alluvial fill material 
(numbers refer to the number of points 
plotted at the same reference location) 
z = Postsettlement fill 
I Alluvial fill unit 4 
H = Alluvial fill unit 3 
F = Alluvial fill unit 2 
E Alluvial fill unit 1 
Figure 19b. Moment analysis—skevmess versus phi arith­
metic mean-for the alluvial fill (letter 
designation is the same as in 19a) 
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ties, being more like the undisturbed loess of Figure 18A and 
B, Its separation occurs at a standard deviation value of 
2.31 per cent. This is fairly close to the line separating 
the calcareous and noncalcareous units in the Wisconsin loess. 
This member appears to be related to the initial erosion and 
deposition which took place after loess deposition ceased. 
The remaining alluvial units are more closely associated with 
cut and fill cycles which occurred after soil formation and 
leaching of carbonates had progressed to a point not much dif­
ferent from the present day system. Unit 2 has been 
subdivided into 2A and 2B in the stratigraphie cross section 
(Figure 9). However, it is not a distinctly different 
sedimentologic system; therefore, it has not been assigned a 
different letter designation for purposes of moment analysis. 
The postsettlement fill—designated as "Z" on Figure 19A and 
B—exhibits characteristics of the following two different 
Zones: III and II, In some places, at the base of the slope, 
the postsettlement fill has been derived from highly eroded 
slopes where both leached and unleached materials are exposed 
at the surface* These sediments are similar to the alluvial 
fill unit #2 (F). Where the source of the postsettlement 
diluvium has been the solum, moment analysis indicates that it 
is similar to alluvial fill unit #3. 
The source of the alluvial units may be interpreted from 
the plot of skewness versus phi arithmetic mean as in Figure 
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2 0 ,  where both the fill and the loessial material appear on 
the same plot. That material which comprises units 3 and 4 
(designated as H and I, respectively) is derived entirely from 
material within the solum of the side slopes, Unit 2, desig­
nated as F, has been derived from the leached zone. There is 
virtually no difference in the position of these three units 
and their parent material as illustrated by Figure 20. Unit 
1, illustrated by E, has some characteristics of both Zones 
Ilia and II. Nine points fall in either zone. Such a distri­
bution indicates that it is composed of a mixture of both 
zones. This interpretation means that it may be part of the 
in situ material and not an alluvial fill unit at all. The 
other explanation may be that it has accumulated at the base 
of a highly unstable slope and derived its sediments from both 
units. The latter explanation seems more likely, but there 
are not enough samples from this member to make a very defini­
tive argument for either case. 
F. Geochronology 
There is only one loessial unit in southwestern Iowa that 
is recognized as intermediate in age between the Sangamon 
paleosol and the "basal" loess. That unit has been called the 
Gilman Canyon formation in accordance with prior usage in 
Nebraska. Its age is from 31,080 to 24,100 YBP in Iowa. On 
stable summits throughout the state Ruhe {1969a, p. 38) has 
shown that the dates for the basal Wisconsin range from 29,000 
Figure 20. Moment analysis-phi arithmetic mean versus 
skewness—for the Wisconsin loess and al­
luvial fill. Basal Wisconsin excluded from 
plot 
Z = Postsettlement fill 
1 = Alluvial fill unit 4 
H = Alluvial fill unit 3 
F = Alluvial fill unit 2 a&b 
E = Alluvial fill unit 1 
O = Solum (Zone Ilic) 
* = Noncalcareous loess (Zone Illb) 
. = Calcareous loess (Zone Ilia) 
+ = Calcareous loess (Zone II) 
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(1-1269) to 16,500 (I-1U19A). Generally, the dates in western 
Iowa fall into the 24,000 YBP range. Termination of the 
Sangamon has been suggested to be >52,000 YBP by Ruhe (1969a, 
p. 77), >65,000 by Emiliani (1955, 1964), and >75,000 YBP by 
Frye and Willman (1963). Regardless of which date is chosen 
for the beginning of the Wisconsinan stage, approximately one-
half of the section does not now exist or has not been recog­
nized in western Iowa. The unit that is absent from the loess 
section of western Iowa is the correlative of the Altonian age 
material described in Illinois and given the formal strati-
graphic name of the Roxana formation. 
In northwestern Iowa Ruhe (1969a, p. 106) has reported a 
date of 20,500 ± 400 (I-1864R) from a buried A horizon that 
lies 16 1/2 inches below the base of the Tazewell till. Cal­
careous loess, 14 inches thick, lies between the till and the 
buried A horizon. This date is roughly the same age as that 
given by Frye, Glass, and Willman (1968, p. 12) for the 
southern terminus of the Shelbyville till in Illinois. 
Underlying this till sheet is a loess unit which has been 
called the Morton loess by the above authors. Close to the 
Mississippi River this unit has been designated as zone one of 
the Peorian loess. On the basis of its stratigraphie position 
in western Iowa, the unit which has been designated as Zone II 
of the Wisconsin loess at the Treynor study area may range 
from a maximum of 22,000 to a minimum of 19,000. The latter 
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age is based on a radiocarbon date from Tazewell alluvium near 
logan, Iowa, that is reported by Daniels and Jordan (1966, p. 
11) , 
The loess at Treynor, which lies above Zone II, would be 
partly Tazewell and partly younger. No justification can be 
found for separating Zone III into more than one zone. It is 
subdivided into calcareous, leached, and solum material, but 
analysis of the calcareous material after removal of carbon­
ates indicate that the leached material is derived from the 
underlying calcareous subunit. Radiocarbon dates in Crawford 
County, from two dark bands in the upper part of the calcare­
ous loess, yield dates of 17,170 ± 280 (1-5106) YBP for the 
lower band and 15,300 ± 300 (1-4028) for the upper band. Both 
dates are from enriched organic carbon samples. The lower 
sample is from a depth of 20.0 to 20.5 feet below the surface 
and the upper one is located 9.0 to 9.5 feet below the present 
day surface. The younger date does not fall within the recog­
nized Tazewell boundary of 16,500 (Frye and Willman, 1960) in 
Illinois. Therefore, the loess of Zone III may be intermedi­
ate in age between Tazewell and Gary. Additional work in the 
thicker loess west of the Treynor study site, particularly 
where the depth of leaching is less than 12 to 15 feet may 
allow further resolution of this problem. 
The alluvial fill units of the De Forest formation range 
in age from approximately 14,000 YBP to 88 YBP (Daniels and 
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Jordan, 1966, pp. 26-28) . The oldest unit (1) lies 
unconformably over both Kansan till and Yarmouth silty clay. 
Its topographic position is below that of the in situ 
Wisconsin loess, but it is not overlain by it. The base of 
unit 1 may date from Tazewell to early Gary. Daniels and 
Jordan (1966, p. 27) place the end of this depositional unit 
about the time of Valdarian advance in Wisconsin (Thwaits and 
Bertrand, 1957, p. 859) or about 11,000 YBP. The material of 
this unit is mechanically similar to Zone Ilia of the 
Wisconsin loess; therefore another line of evidence is pre­
sented for the existence of only three loess zones of 
Wisconsin age in the Treynor area. 
At the type locality in Thompson Creek, Harrison County, 
Iowa, the Watkins member (2a) ranges from 11,120 ± 440 YBP 
(W-700) at the base to 2,020 ± 200 (W-702) at the top. It is 
8 to 13 feet thick in Thompson Creek. At Treynor, 15 feet 
below the surface at AT#30, an organic rich zone has been 
dated at 8,740 ±140 (1-3878). It lies 4 feet below the top 
of the unit designated as 2a and is correlated within the 
study area with widely separated units of the same morphologic 
and physical characteristics. At AT#9N unit 2a lies immedi­
ately over leached Kansan till. Farther upslope it overlies 
Yarmouth Clay, Sangamon valley fill, "basal" Wisconsin valley 
fill, and the lower calcareous Wisconsin loess. The 8,740 
year date may be compared with other dates of the same period 
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throughout the state as in Table 9. 
Walker (1966, p. 873) states that prior to 8,000 years 
ago the vegetation was dominated by hardwood forests and birch 
on the Des Moines Lobe of central Iowa. During the past 6,500 
years, vegetation has been characterized by herbaceous prairie 
species. From western to eastern Iowa the occurrence of this 
vegetational transition spans a time period of 1,000 years. 
The material of unit 2a is mechanically similar to the 
leached material of Zone Illb. The pH and total carbon values 
also correspond to those in Illb. It may be assumed that unit 
2a has been derived almost entirely from the leached portion 
of the loess on the side slopes. Probably only minor 
pedogenic development had occurred by this time, or much 
higher clay contents would have been recorded within the 
alluvial fill. Such evidence suggests that the major part of 
the fill was derived fairly early, that is, between 11,000 and 
8,740 YBP. The soil development at the top of the Watkins 
member, which was noted in the Willow Creek area by Daniels 
and Jordan (1966, p. 27), does not occur in the Treynor study 
area. 
Unit 2b, which is correlated with the Hatcher member of 
Daniels and Jordan (1966, p. 28), has a slightly higher clay 
content than the underlying unit, as well as higher total 
carbon values in the study area. 
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Table 9 Suspected Deciduous-Hardwood Transition 
Date Location Comments 
1-3878 8740±140 Treynor, Pottawattamie 
County 
Sedimentary horizon 
rich in organic ma­
terial—not an A 
horizon. 
1-79 8430±520 Quimby, Cherokee 
County 
Charcoal from hearths 
—associated with 
Bison occindentalis & 
side notched points. 
1-1014 8320±275 Colo Bog, Story 
County 
Upper part of lower 
peaty muck—hardwood 
forest zone. 
1-1413 8210±260 HcCulloch Bog, 
Hancock County 
Upper part of lower 
peaty muck—hardwood 
forest pollen zone. 
1-1857 8880±140 Hebron Bog, 
Kossuth County 
Organic carbon from 
silts just above 
lower peaty muck. 
1-3057 7710±130 Thoms Watershed, 
Tama County 
Organic carbon from 
base of alluvium in 
side valley 
tributary. 
Its age has been given, by the above authors, as being be­
tween 1,800 ± 200 (W-699) and 2,020 ± 200 (W-702) . At RT#30 
unit 2b does not occur in the section, having been removed by 
erosion prior to the deposition of unit 3. However, it is 
well expressed in the section at AT#9N (see Figure 8) where it 
IS  I  t /z  leex  xn ic is . .  
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Unit 3, or Daniels and Jordan's (1966, p. 28) Mullenix 
member, has the most striking morphologic development of all 
the alluvial units. It has a coarse, weak, columnar structure 
and is a light silty clay loam. The age spand given by the 
above authors is from 1,800 ± 200 (W-699) to 250 (W-701). 
This unit appears in all the alluvial fill sections investi­
gated. Its thickness is 4 1/2 feet at AT#9 in the center of 
the valley. It feathers out against the side slope. 
Texturally, it is similar to the material found in Zone IITc. 
The Turton membêr, number 4, lies in the middle of the 
valley and is inset into number 3. It is less than 250 years 
old, but greater than 88 (as of 1971) according to Daniels and 
Jordan (1966, p. 28). In color and texture it is very similar 
to unit number 3. However, it has a much lower dry bulk den­
sity. 
The postsettlement alluvium discontinuously overlies 
units 3 and 4. It ranges from 0 to 36 inches in thickness and 
dates primarily from earliest cultivation of the watershed to 
1944. Since that time conservation practices have limited 
surficial erosion to a minimum. 
Where relatively recent head cuts of discontinuous 
gullies are advancing into the alluvial fill, it is frequently 
noted that the Turton is breached and the restricting layer is 
the underlying Mullenix member. Where a head cut occurs in 
members 2 and 3, its headward advance is retarded. However, 
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if it by chance intersects the lower density material of the 
Soetmelk member, its headward advance is quite rapid. It is 
also quite possible that the lower clay content of the 
Soetmelk is an important factor in its high degree of 
erosivity. 
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V, SOIL MOISTURE AND DENSITY 
A. Introduction 
Precipitation, in the form of rain or snow, may either 
move over the soil surface or infiltrate through it. The 
water that moves into the soil responds immediately to forces 
associated with the soil matrix and plant roots. Once in the 
soil, the moisture moves until an eguilibriun energy condition 
is established. Moisture that enters the soil may be absorbed 
by plant roots, evaporated from the surface, temporarily held 
in the matrix, or moved in the unsaturated state below the 
major zone of root penetration. The moisture that is translo­
cated below the lower boundary of the root zone moves downward 
through the zone of aeration until it reaches a restricting 
layer. It may then move laterally, as free water, under the 
influence of gravity to a surface outlet. 
Helvin (1970) studied the deep percolation losses in a 
loessial soil by flooding an area and monitoring the moisture 
movement. He (p. 98) stated that the wetting front never pen­
etrated below a depth of ten feet during the period of his in­
vestigations. This length of time was approximately 57 days. 
Major changes below this depth are related to seasonal influ­
ences, particularly the build-up of a frost layer in the 
winter and the release of this moisture during the spring 
thaw. His experiments were designed to be carried out under 
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controlled field conditions. Therefore, they do not complete 
ly reflect the changes due to natural precipitation and evapo 
transpiration. 
Kelvin's data on dry bulk density illustrate an interest 
ing and apparently rather common property of the loess of 
southwestern Iowa. Within the Ida silt loam—a soil that is 
thought to have undergone very little pédologie modification-
he has recorded (p. 208) an average bulk density value of 80 
pounds per cubic foot in the upper foot. At a depth of 2 fee 
the density dropped to 70.5 pounds per cubic foot. From this 
point down to 9 feet the density gradually increases to 
slightly more than 80 pounds per cubic foot. These data are 
based on a measured specific gravity of 2.69 grams per cubic 
centimeter. This phenomenon is noted in practically all the 
soils of the Treynor study area. The only exceptions are on 
side slopes where erosion has completely removed all evidence 
of a solum. In these positions the dry bulk density is 
typically high from the top to the base of the section. 
B. Soil Moisture 
General observations 
Several generalized observations may be make with regard 
to the moisture data which are listed in Appendix VI. These 
relationships may be graphically illustrated by the moisture 
data from access tubes 2 and 4, which are presented in the 
following two figures. (1) Within the upper portion of the 
Figure 21. Moisture distribution-rAccess Tube #2— 
illustrating the range in readings and 




























ACCESS TUBE NO. 2 
VOLUMETRIC MOISTURE CONTENT (%) 
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Figure 22. Moisture distribution-Access Tube #4— 
arithmetic mean of all recorded values 
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ACCESS TUBE NO. 4 
AVERAGE VOL U M E T R I C  M O I S T U R E  C O N T E N T  ( % )  







profile the volumetric moisture content is quite variable; 
below a certain point the changes in moisture are minimal. 
(2) The volumetric moisture within the calcareous zones (Ilia 
and II) increases from the summit to near the base of the 
slope. (3) The thicker increments of loess contain larger 
volumes of moisture which are more evenly distributed 
throughout the profile. (4) Subsurface zones, or restricting 
layers of different stratigraphie units, exert a pronounced 
influence on the moisture regime. 
Within the solum and the upper part of the leached zone 
the moisture content may be as low as 12 to 15 per cent or as 
high as 32 to 35 per cent. This 20 per cent spread in 
moisture content decreases with depth. At a certain point in 
the profile all moisture curves converge and the spread in 
data points is less than 5 per cent as illustrated in Figure 
21. This range is slightly greater than the degree of preci­
sion (±1.9 per cent) as calculated in the moisture calibration 
procedure given in Appendix II. The drouthy low readings 
which were recorded on the more level summit positions range 
from 15 to 16 per cent; however, these low values extend to 
greater depths than on the more eroded side slopes where the 
solum is thin and carbonates are present only one or two feet 
below the surface. On the side slopes the moisture content 
may drop to 12 per cent at a depth of 1 foot. Therefore, the 
surface increment exhibits a somewhat drier environment. This 
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is particularly true where the entire solum has been removed 
and both clay and organic carbon are at a minimum. Such a 
situation is found on the eroded portion of the nose slope 
(Case III). 
The absence of plant cover also contributes to a marked 
decrease in surface soil moisture. The data collected at 
access tube number 9 illustrate this fact. When the tube was 
installed the surrounding area was covered with grass. The 
site was approximately 3 feet east of a cattle trail down the 
valley. This spot became a collection and rest area for the 
cattle; the grass was destroyed in an elliptical arc around 
the tube exposing bare ground. The semi-major axis, which re­
sulted, was approximately 10 feet; the semi-minor axis length 
measured approximately 6 feet. This deterioration began 
during the late spring of 1969. The result was a marked re­
duction in the surface moisture content. Prolonged compaction 
may have effectively sealed the surface to moisture 
penetration, particularly after the grasses were removed. 
However, the reduction in surface cover also contributed to 
the increased surface evaporation. These two compounding 
causes have resulted in abnormally low readings in the upper 
part of the profile throughout the remainder of the observa­
tion period. 
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2, Subsurface trends in zones 
What relationships occur in the other stratigraphie units 
of the Wisconsin loess? An example is taken from the calibra­
tion run of August 5-10, 1970, in which moisture readings were 
made on a half foot interval for the entire profile. The ar­
ithmetic average moisture content of the basal Wisconsin (Zone 
I), lower calcareous (Zone II), and upper calcareous (Zone 
Ilia) units was calculated and plotted against access tube 
number on Figure 23, Descending the western slope (east-
facing) there is a progressive increase in the volumetric 
moisture content in all three zones. The low point for Zones 
II and I occurs at access tube #13. Traversing down the 
eastern slope (west-facing) the moisture content reaches a 
maximum value in tubes 5, 6, and 7 for the zones Ilia, II, and 
I, respectively. On this slope there is a progressive 
downward shift in the maximum moisture content. Such evidence 
is indicative of a general unsaturated moisture flow path. 
However, without tensiometer measurements no definite state­
ments can be made regarding this matter. 
The east-facing slope has a higher volumetric moisture 
content, at all corresponding sites, than the west-facing 
slope. The higher VMC may be attributed to the fact that sub­
surface drainage is controlled by the flatter Yarmouth silty 
clay on this landscape element, whereas it is controlled by 
the Sangamon paleosol developed in Loveland loess on the 
Figure 23. Average volumetric moisture content of the 
various subsurface Wisconsin zones for the 
date of August 6, 1970. Data illustrates 
general increase in VWZ from the two summits 
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opposing hillside. The Yarmouth silty clay has markedly 
higher coefficient of linear extensibility than any other 
stratigraphie unit. This field observation is based on the 
difficulty with which the cores may be removed from the sample 
tube immediately after it is taken out of the hole. In the 
moisture-density calibration procedures, the silty clay gives 
a distinctly different moisture-density set of points from all 
the other samples tested. The volumetric moisture content was 
unusually high and the laboratory tested samples exhibited a 
lower dry bulk density than the normal loess and alluvial fill 
samples with regard to the calibration curve. It appeared to 
expand immediately on release of geostatic stress. This fact 
is offered as the explanation for lower laboratory density de­
terminations. Field determined dry bulk density values aver­
age very close to 100 pounds per cubic foot (1.6 grams per 
cubic centimeter). The silty clay is continuously saturated, 
as the saturation data given in Appendix VI illustrate. There 
appears to be little water movement into or out of this part 
of the system. It effectively maintains a slightly higher av­
erage volumetric moisture content in the overlying loess as 
compared with the material above the Sangamon paleosol under 
the eastern summit. 
3. Total moisture above paleosols 
Consideration of the total amount of moisture—calculated 
in inches—that occupies the voids between the surface and the 
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underlying paleosol reveals that with an increase in thickness 
there is a corresponding increase in the amount of moisture. 
This fact is illustrated in Figure 24 where the thickness of 
the moisture holding unit is plotted against cumulative inches 
of water in the profile. Between one foot and ten feet, the 
slope of the curve is guite steep. The number of inches of 
moisture increases much faster than the thickness. As 
thickness increases from 10 to 15 feet, the curve decreases in 
slope; from 15 to 37 feet it is quite linear with no indica­
tion of a change in the established regime between thickness 
and cumulative moisture content. There does appear to be a 
slight difference in the cumulative inches of water between 
the east and west facing slopes. On the lower portions of the 
two slopes the values are approximately the same. On the 
summit positions the western ridge has slightly less total 
moisture than the eastern hilltop. As the width of the 
western summit is considerably less than that of the eastern 
one, the opportunity for water to move slowly over the 
surface, and into the soil, is not so great. Subsequently 
there is less moisture available on the surface which may move 
into the soil. 
The opposing aspects of the two slopes do not seem to be 
reflected in the total moisture figures. It may well be 
expressed in only the upper few feet whereas the lower por­
tions of the profile are not so affected. 
Figure 24. Loess thickness (in feet) versus cumulative 
inches of water and cumulative dry density 
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4. Surface moisture trends 
An average moisture content (in inches) for the upper 
three feet, versus topographic position, as in Figure 25, may 
be used to illustrate the differences between the two opposing 
hillslopes. The upper three feet are most strongly divergent 
in the summit positions where the western summit has 1.18 
inches of water less than the correlative eastern position. 
Corresponding positions for the shoulder and upper backslope 
are separated by .4 inches of moisture; the western one is 
again the drier. The lower backslope and the footslope have 
very similar points, being low in the former positions and 
guite high in the latter ones. The curve drops, in the 
toeslope position, to about the same point as calculated for 
the lower backslope locations—the average being 8.62 inches 
of moisture. 
From this data it is evident that there are certain sites 
where infiltration, or moisture holding capacity is higher 
than at other landscape positions. From high to low values, 
the topographic components may be ordered in the following 
way: eastern footslope > western footslope > eastern summit > 
eastern upper backslope > eastern shoulder > western shoulder 
> western upper backslope > eastern lower backslope > toeslope 
> western lower backslope > western summit. 
Figure 25. Average moisture content (in inches of water) in upper 
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5. General conclusions 
The above data indicate the following points: (1) total 
moisture—cumulative inches of water—is positively correlated 
with the thickness of the receptor. (2) The volume of water 
in subsurface units progressively increase away from the 
summits and toward the center of the valley. (3) The moisture 
content of the upper three feet is generally lowest in the 
toeslope and lower backslope positions. The higher values 
occur on the summit, shoulder, upper backslope, and footslope 
positions, (U) The upper calcareous unit reflects the low 
values that were recorded in the upper three feet at access 
tube number 6. However, this trend is not observed in the 
lower calcareous unit until access tube number 7 is encoun­
tered. No expression of the low moisture content is recorded 
in the Basal Wisconsin unit. (5) An inflection point is noted 
in the east-facing summit at access tube number 13. This 
occurs in both the lower calcareous and Basal Wisconsin zones. 
This inflection point represents a low for the two curves. 
It indicates that a small percentage of the moisture in access 
tube number 14 is actually being derived from the broader 
summit position to the south, as lateral movement over the 
Late Sangamon paleosol. It appears that this source is not 
available at access tube number 13; therefore, a lower reading 
is obtained for these two zones. It has no effect on the 
readings in the upper calcareous zone. 
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C. Soil density 
Among the sites where stainless steel access tubing was 
used (numbers 0-21), there were fifteen locations that provid­
ed cumulative density data for the interval between the 
surface and the underlying Sangamon or Late Sangamon paleosol. 
These sites are listed in Table 10 with their corresponding 
cumulative dry bulk density values. The complete listing of 
the bulk density data is found in Appendix V. A plot of the 
data in Table 10 is shown in Figure 24. 
The regression equation: 
Y = 2.49 + 85.49X (4) 
where: 
Y = predicted cumulative dry bulk density 
X = depth in feet 
yields an Rz value of 0.9966. Alluvial fill material consti­
tutes between 25 and 100 per cent of the section at the fol" 
lowing sites; 1, 8, 10, 11, and 20. The remaining data 
points are taken from the in situ Wisconsin loess locations. 
Sites 16, 17, 18, and 19, which are located on the nose slope, 
are strongly eroded. They are composed of Zones I, II, and 
Ilia, in which the density values are quite high (86 to 91.5 
pounds per cubic foot). Therefore, the above regression equa­
tion is more biased toward the higher density values in the 
shallower material. This is reflected in the 2.49 y-intercept 
figure. 
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Table 10 Average Density within Zones 
Access Zones 
Tube III III III II I San- Yar- 4 3 2 
# c b a gamon mouth 
0 76. 37 74. 17 
1 74. 64 78. 38 
2 74. 21 82, 65 €9. 25 86. 62 94. 02 98.74 
3 75. 97 82. 75 
4 77. 92 79. 43 86. 98 87. 48 92. 60 
5 72. 92 75. 14 85. 14 86. 41 
6 73. 96 83. 35 88. 36 95. 52 
7 81. 89 86. 12 94. 53 
8 
Q 
92. 98 98. 86 
10 94. 11 98. 17 
11 83. 06 87. 12 91. 44 99. 09 
12 76. 62 78. 21 85. 74 87. 74 89. 05 97. 62 
13 78. 28 80. 64 86. 16 87. 04 89. 85 99. 66 
14 75. 72 81. 36 86. 95 88. 82 91. 59 100. 82 
15 85. 65 86. 59 89. 30 96. 55 
16 86. 86 88. 38 89. 47 98. 29 
17 86. 13 89. 36 92. 08 98. 90 
18 86. 32 94. 12 92. 08 98. 67 
19 86. 68 92. 98 94. 10 97. 15 
20 99. 65 
21 
Av. 757 66 797 19 867 02 887 06 9Ï7 42 ?8774 987 "30 
The inclusion of more data from Zone's Illb and IIIc would 
decrease the intercept value to 0; however, on the lower slope 
positions one does not normally find a well developed solum 
and noncalcareous zone developed in thin loess. The only site 
where the solum and noncalcareous zones constitute even 1/3 of 
the section is at access tube number 2. The recorded value 
there is 3132.36 pounds for 37 feet of loess. The predicted 
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value is 3165.62 pounds. The lower density material in the 
upper 12 feet causes only a 33.26 deficit value to be record­
ed. Another means of comparing these two values at a depth of 
12 feet is to take the measured versus the predicted at that 
point. The measured cumulative dry density is 958.06, and the 
predicted value is 1018.37. The difference between the two 
upper values is 50.31 pounds in the top 12 feet, which is 
somewhat higher than the overall value of 33.26. As depth in­
creases there seem to be compensating factors. In order to 
verify this divergence, the following discussion will deal 
with the matter of zone densities. 
2. Zone densities 
The average zone density is derived by dividing the cumu­
lative dry bulk density by the thickness of the unit. Table 
10 is a compilation for the loess values in access tubes 0 -
20, A plot of the zones versus average density illustrates 
the tripart nature of the system with depth (see Figure 26). 
Zones Ilia, Illb, and IIIc form one segment; Ilia, II, I, and 
the Sangamon paleosol form the second; the Sangamon and 
Yarmouth silty clay form the third segment. 
An upward projection of the curve from the second segment 
of the diagram yields a value of 84.6 for the solum (Zone 
Illa) . If the assumption is made that this value represents 
the dry bulk density of the surface zone when deposition 
ceased, then the surface dry bulk density decreased by 9 
Figure 26. Average density values within zones and 
stratigraphie units 
IIlc = Solum in Wisconsin loess 
Illb = Noncalcareous Wisconsin loess 
Ilia = Calcareous Wisconsin loess 
II = Calcareous Wisconsin loess 
I = Basal Wisconsin loess 
S = Sangamon paleosol 
Y = Yarmouth silty clay 
= proposed density line prior to 
pedogenic and mechanical altera­
tion of upper two zones 
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pounds per cubic foot, or 0.142 grams per cubic centimeter in 
approximately 14,000 years. 
The least-square mean calcium carbonate equivalent in 
Zone Ilia is 6.72 per cent. The average void space is about 
48 per cent. If all the changes were attributed to a loss of 
calcium carbonate the resultant density would be 81.61. This 
would leave 3 pounds per cubic foot still unaccounted for. 
Addition of the same amount of carbonate to the average dry 
bulk density of Zone Illb gives 85.14 pounds per cubic foot, 
which is the same as the projected value (see Figure 21). 
Therefore one has to account for the deficit density value of 
3 pounds per cubic foot in some other manner than that of car­
bonate removal. 
The first winter that moisture measurements were taken, 
access tubes number 1 and 3 were rendered unusuable below 20 
feet, because frost heaving separated the tubes at the 
coupling, à minimum lift of 1 1/2 inches was sufficient to 
cause the pipe separation. 
Elford and Shaw {I960, p. 69) have shown that the soil 
temperature, in the vicinity of Ames, frequently is lower than 
32 degrees at a depth of 24 inches during the months of Decern" 
ber, January, and February. At a depth of 40 inches, it may 
occasionally be as low as 32 degrees. If the depth of 
freezing is taken to be 3 feet, with vertical expansion occur­
ring in the upward direction, a net volumetric increase would 
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take place. An expansion of 1.5 inches increases the volume 
of the sample by 12.5 per cent. With an initial average den­
sity of 79.19 pounds per cubic foot, 3 cubic feet would weigh 
237.57 pounds. Dividing this value by 3.125 cubic feet yields 
a dry density value of 76.02 pounds per cubic foot. This is a 
reduction of 3.17 pounds per cubic foot. Such freezing and 
thawing over a very long period of time may be sufficient to 
reduce effectively the dry bulk density of the soil, when com­
bined with the physio-chemical nature of roots, biotic activi­
ty of burrowing animals, and the chemical leaching of the 
readily mobile chemical constituents. This, then, would ac­
count for the 3 pound deficiency which was noted above. 
3. Void ratio 
As the density increases the volume of voids decreases. 
The void ratio, which is the expression of the volume of voids 
divided by the volume of solids, decreases from a high of ap­
proximately 1.35 on the non-eroded summits to a value of ap­
proximately .94 in the underlying calcareous material (see 
Figure 27). It remains relatively constant, between .94 and 
.88 through both calcareous zones. At the top of the basal 
Wisconsin loess the void ratio begins to decrease sharply. 
This trend continues down into the Sangamon and/or the 
Yarmouth silty clay where it again exhibits a constant value 
of approximately .62. 
Figure 27. Void ratio of two calcareous units versus coded 
depth in feet 
# = U^per calcareous loess (Zone Ilia) 
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I f ,  as in the foregoing discussion on zone densit ies, one 
assumes that the average surface density—14,000 years ago— 
was 8U.6 pounds per cubic foot, then the resultant void rat io 
would have been .95. Values greater than this represent some 
physical or chemical modif ication of the in situ loess. Lower 
values wi l l  represent a breakdown in soi l  structure due to 
geostatic stress and/or saturation. I t  could also be the 
result of sustained erosion of the solum, which would expose 
the higher density parent material.  
A consideration of the vert ical geostatic stress can only 
be carr ied out in the calcareous port ion of the loess ( i .e.,  
in Zones I l ia and I I) .  As the upper calcareous zone is 
thought to be truncated in certain slope posit ions, i t  is nec­
essary to set the zero datum plane at the base of Zone I I  and 
assume that the thickness of loess above this point was con­
stant. Also, since i t  has been shown that the cumulative den­
si ty is a function of depth, and the relat ionship has a very 
high R2 value (.997), the change in void rat io may be 
expressed as a function of depth. These values are presented 
in Table 11. The change in void rat io with depth is repre­
sented by the equation: 
Y = 0.9741 -  0.0029X (5) 
where: 
Y = void rat io 
X = depth below surface assuming a constant datum plane 
at a depth of 32 feet, which is the base of Zone I I .  
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Table 11 Void Ratio within Calcareous Zones I l ia & I I  
Coded Void Ratio a Access Tube # Average 
Depth 2 4 5 6 12 13 15 16 
11. 5 1.0253 .9582 .9631 .9195 .9667 
12. 0 .9757 .9252 .9743 .9221 .9495 
12. 5 .  9760 .9124 .9437 .8918 .9309 
13. 0 .9871 .  9359 .9884 .8862 .8825 .9360 
13. 5 1.0246 .9379 .9353 .9096 .8789 .9372 
14. 0 1.0320 .9266 .9535 .8823 ,9065 .9401 
14. 5 .9569 .9493 .9140 .8894 .9101 .9239 
15. 0 .9105 .9480 .8918 .9181 ,9171 
15. 5 ,9112 .8927 .9131 .9552 .9180 
16. 0 .9198 .9585 .9226 .9265 .9318 
16. 5 .9005 .9358 .9244 .9527 .9283 
17. 0 .9274 .8844 .9223 .9241 .  9178 .9152 
17. 5 .9347 .9084 .9356 .9461 .9087 .9008 .9222 
18. 0 .8897 .9051 .9578 .9076 .9074 .8661 .9056 
18. 5 .9368 .9138 .9447 .9060 .9378 ,  9132 .9253 
19. 0 .8737 .9100 .9358 .9421 .9174 .9310 ,9112 .9173 
19. 5 .8911 .9566 .9848 .9416 .9256 .9399 
20. 0 .8971 .8730 .9409 .9702 .9427 .9156 .9232 
20. 5 .9324 .8748 .9321 .9148 .9260 .9201 .9167 
21. 0 .9118 .8967 .9192 .9296 .9249 .9235 .8703 .9187 .9118 
21. 5 .  9434 .8921 .9113 .  8638 .9404 .9213 .8786 .8729 .9029 
22. 0 .9379 .8954 .9660 .8769 .9128 ,9348 .8900 .8437 .9071 
22. 5 .9436 .9452 .9871 .9316 .9175 .9494 .8541 .8595 .9235 
23. 0 .9359 .9131 .9489 .9421 .8841 .9782 .8548 .8537 .9138 
23. 5 .9075 .8519 .9298 .8879 .9365 .8490 .8314 .  8848 
24. 0 .9086 .8800 .9455 .  8587 .8836 .8763 .8555 .8868 
24. 5 .8966 .8675 .9676 .8480 .8729 .8762 .8552 .8586 .8803 
25. 0 .8983 .8730 .9368 .  8876 .8619 .9038 .8267 .8816 .8837 
25. 5 .8924 .8560 .9378 .8890 .9290 .8934 .8746 .8891 .8910 
26. 0 .8921 ,8594 .9101 .8480 .8870 .8780 ,8326 .9111 .8772 
26. 5 .9074 .8820 .9004 .8215 .9137 .8695 ,8637 .9266 .8856 
27. 0 .9353 .9074 .8853 .8546 .8900 .8421 ,9084 .8698 .8866 
27. 5 .9326 .9231 .9041 .8524 .8887 .9190 ,8775 .8542 .8939 
28. 0 .9529 .0287 .9091 .8928 .8725 .9315 ,8619 .8483 .8997 
28. 5 .9424 .9016 .9255 .9271 .8849 .9261 ,8507 .8654 .9029 
29. 0 .9259 .  8879 .9039 .9201 .8948 .9432 ,8859 .8707 .9040 
29. 5 .8775 .8758 .9004 .9210 .8803 .8 972 ,8690 .8787 .8874 
30. 0 .9033 .9004 .9193 .9037 .8731 .8646 ,8797 .8818 .8907 
30. 5 .8933 .8995 .8932 .8662 .9023 .8883 .  8895 .8568 .8861 
31. 0 .9148 .9317 .8671 .8415 .9063 .9212 .8473 .8868 .8895 
31. 5 .9048 .9156 .8959 .8333 .9058 .9227 .8448 .8906 .8891 
32. 0 .8861 .  8630 .8908 .8306 .8884 .9469 .8740 .8636 .8804 
Figure 28. Void ratio versus log depth in upper 10 feet, illustrating 
the effect of erosion and nature of the unaltered parent 
material 
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There is a marked decrease in the void rat io between the coded 
depth of 22 1/2 and 23 1/2 feet as i l lustrated in Figure 27. 
This decrease corresponds to the recorded break between Zones 
I l ia and I I .  The average void rat io values are low in the 
next 3 feet ( i .e.,  between 23.5 and 26.5 feet) which may re­
f lect either deposit ional or consolidational effects in this 
region. 
The void rat io may also be used as an indicator of the 
amount of erosion that has occurred at a si te. Spangler 
(1960, p. 240) has indicated that unloading of the vert ical 
geostatic stress wi l l  result in a very sl ight increase in void 
rat io. I f  erosion of the surface occurred, very l i t t le change 
wi l l  be noted in the void rat io unti l  cl imatic and biot ic in­
f luences cause a decrease in the dry bulk density. Figure 28 
i l lustrates void rat io versus depth in the upper 10 feet of 
various profi les. 
I f  the entire landscape had been stable over the past 
14,000 years, one might expect that the void rat io-depth rela­
t ionships would be the same everywhere. However, the slopes 
have eroded at unequal rates, with recession being more pro­
nounced on some than on others. Also, man's inf luence on the 
present distr ibution of the soi ls has been great. For in­
stance, si te #2 is on a stable summit posit ion. I t  does not 
appear to have been eroded. The void rat io is general ly above 
.94 to a depth of 11.5 feet. Site #5 has a defici t  of 9 feet 
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of loess; yet in the upper 4 feet the void rat io is relat ively 
high. The solum extends to a depth of at least 2 feet. Car­
bonates are encountered at 3 feet, although the transit ion is 
not marked by a sharp break as in the summit posit ions. At a 
depth of 5.5 feet, the mean carbonate equivalent of 6.72 has 
not been reached. This si te may be interpreted as having been 
stable for a suff icient period of t ime to permit the decrease 
in bulk density to the depth of about 5 feet. Site #14 is on 
a summit posit ion; yet i t  has a defici t  of 2 feet of loess. 
Transposing this curve to the r ight by 2 feet yields a curve 
very similar to that of number 2. Therefore, we may assume 
that the upper 2 feet have been lost, due to erosion, in very 
recent t ime. There has not been a suff icent t ime lapse to re­
establ ish either the clay or the void rat io curve of an equi­
l ibr ium condit ion. Site #16 has lost 19 feet of loess. I t  
has a minimal A-C prof i le development; i t  is calcareous to the 
surface; the void rat io is typical of that recorded in Figure 
25 at a depth of 19 feet. I t  is therefore classif ied as a 
severely eroded posit ion. The void rat ios indicate no prof i le 
development that may be t ied to the ini t ial  action of freeze-
thaw cycles. 
Op to this point the discussion has centered on the 
physical and chemical aspects of the subsurface material and 
only passing reference has been made to the soi ls. With the 
quanti f icat ion of the parent material that has been presented 
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in the foregoing discussions, the evaluation of the surf icial 
soi ls and their distr ibution may now be attempted with some 
degree of confidence. 
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VI. SOILS 
a. Physical Distr ibution 
1. Introduction 
The soi ls of the study area represent a continuum, or 
catenary relat ionship. Their distr ibution is dependent on 
topographic posit ion, the inherited strat igraphie features of 
the Wisconsin loess, and characterist ics of weathering zones 
that are not directly related to the strat igraphie zonation. 
The most prominent factor governing their distr ibution is 
rel ief.  The inf luence of rel ief at a part icular si te is 
ref lected in erosion, deposit ion, or the lack of either. I t  
is also noted in the distr ibution of soi l  moisture, thereby 
placing a l imit ing inf luence on vegetative growth. There is 
also a direct inf luence of rel ief on the t ime factor, as i t  is 
recognized that there have been periods of accelerated erosion 
when the side slopes have been str ipped of al l  soi l .  Time of 
ini t iat ion of soi l  development must have been effect ively or 
part ial ly set back to zero at dif ferent t imes in the past. At 
this point one may start using circular reasoning unless very 
careful attention is given to the facts. The argument con­
cerning rel ief is a good example. Are changes in rel ief re­
lated to cl imatic factors or changes in vegetation? An exami­
nation of the distr ibution (as presented in Figure 29) and 
soi l  propert ies may provide some of the answers. 
Figure 29. Detailed soil map of study area. Criteria used in defining soil units are 
listed below 
Unit Depth to primary Depth to relict Depth to deoxidized Depth to 
no. carbonates gray mottles weathering zone B horizon 
la >48" >36" >48" >12" Slope 0-3% 
(Marshall) 
lb > 48" > 36" > 48" <12" Slope 3-8% 
2 Disturbed area—old terraces, swale and swell topography 
3a > 48" 18-36" > 48" N/A Slope 0-3% 
3b > 48" < 18" > 48" N/A Slope 3-8% 
4 >48" < 18" 24-48" N/A Slope 8-16% 
5a 36-48" < 18" < 36" N/A 
5b 18-36" < 18" > 36" N/A NO D&L; oxidized 
at 18"; deoxi­
dized & unleached 
45" 
6a 36-48" < 36" > 48" N/A 
, (Monona?) 
6b > 48" < 36" > 48" N/A ' 
7a Easternmost fence line (sediment accumulated to depth of approximately 1 
foot plus cow path) 
7b Center fence line (removed approximately 25 years ago)—gives terrace effect 
to water 
7c Westernmost fence line (same as 7a though not so pronounced) 
8 >48" >48" >48" >30" (Kennebec) 
9 >48" >48" >48" <30" (Napier) 
10 <12" < 18" <24" N/A (Dow) 
DETAILED SOILS 
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2. Distr ibutional pattern 
The location of the various soi ls, as i l lustrated in 
Figure 29, does- not represent a discrete and completely sepa­
rate set of soi l  individuals. The separation is based on an 
arbitrari ly defined set of cr i teria that are given as ranges. 
The soi l  map, given in Figure 29, only represents a qual i ta­
t ive attempt at i l lustrat ing the soi l  characterist ics. 
The normal downslope sequence, as seen on the eastern 
half of the map, is from unit 1 on the summit down to unit 9 
in the center of the val ley. In this sequence, the most well  
developed soi ls l ie on the stable summit. Progressively 
downslope, they are thinned by erosion. Approaching the 
val ley they begin to thicken due to deposit ion. 
Genetical ly, the summit soi ls are characterized by a 
vert ical redistr ibution of chemical and physical consti tuents. 
Those of the shoulder ref lect both surface lowering by ero­
sion and vert ical redistr ibution. On the backslope, surface 
lowering is dominant. In the footslope posit ion, genesis is 
inf luenced by the interaction of vert ical redistr ibution and 
the accumulation of sediments, whereas on the toeslope, gene­
sis is again dominated by vert ical redistr ibution of the accu­
mulated sedimentary consti tuents and lowering by erosion. 
The western half of the study area is not as uniform, as 
the eastern part.  Erosion and deposit ion have greatly altered 
the pédologie characterist ies of this area. The summit soi ls 
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ref lect, for the most part,  the nature of the underlying 
parent material,  both with respect to color and part icle-size 
distr ibution. The soi ls on the east facing slope have cumulic 
characterist ics; on the west facing part of thisg slope are 
dominated by accumulated sediments; on the west facing part of 
this r idge, they are again similar to the west facing slopes 
in the eastern part of the study area. 
West facing slopes are more gentle and longer than those 
with easterly aspects. Mapping of the remainder of Watershed 
3, by C. S. Fisher in 1970, revealed that the east facing 
slopes are general ly more eroded than the west facing ones. 
This fact is overshadowed, in the study area, by the former 
existence of the natural prair ie which tended to trap those 
sediments derived from the western r idge top. 
In order to understand more completely the distr ibutional 
pattern, the various sites where analyses were performed wi l l  
be discussed with reference to the thickness of the Wisconsin 
loess. 
B. Physical and Chemical Propert ies 
The thickness of the various strat igraphie units is given 
in Table 12. A plot of the data in Table 12 is presented in 
Figure 9. There is a similari ty in thickness between Zones 
I I Ic and I .  The two units have comparative thicknesses in the 
downslope direction. Reference may also be made back to 
Figure 9 to place the units in their respective landscape 
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Table 12 Strat igraphie Units within Wisconsin Loess 
Hole I I Ic I l lb I l ia I I  
# 
0 Qi 48 48 132 138 276 282 384 384 432 
1 0 48 48 144 150 264 270 384 384 426 
2 0 48 48 138 144 276 282 390 390 444 
3 0 48 48 144 150 264 270 378 378 426 
4 0 32 32 84 90 228 234 336 336 384 
5 0 24 24 36 36 168 174 276 276 306 
6 0 16 16 108 114 210 210 234 




10 156 180 
11 48 120 120 170 170 186 
12 0 36 36 44 44 144 144 240 246 282 
13 0 24 24 54 54 218 218 318 318 366 
m 0 24 24 48 54 249 249 360 366 402 
15 0 8 8 84 90 180 186 210 
16 0 8 8 36 36 156 156 198 
17 0 8 8 44 44 132 132 174 
18 0 32 32 72 72 112 
19 0 28 28 54 54 78 
20 105 120 
iDepth given in inches. 
posit ions. 
Figures 30-33 i l lustrate the functional relat ionship be­
tween depth, per cent clay, per cent total carbon, pH, and 
landscape posit ion. At A.T. 's 0 thru 9 (Figure 31) two l ines 
are plotted in the clay curves connecting the points of maxi­
mum clay and that point where the clay percentage drops below 
28 per cent. At si tes 1 and 3 the curves are errat ic and do 
not f i t  the system very well .  These si tes are located in a 
Figure 30, Per cent < 2 micron material, per cent total carbon, 
and pH in upper 4 feet of Access Tubes 0-9 
T O T A L  C A R B O N  %  C L A Y  
DEPTH (FT.) DEPTH (FT.) DEPTH (FT.) 
1761 
Figure 31. Per cent < 2 micron material, per cent total carbon, 
auîd pH in upper 4 feet of Access Tubes 9-14 
% CLAY 
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Figure 32. Per cent < 2 micron material, per cent total carbon, 
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Figure 33, Per cent < 2 micron material, per cent total carbon, and 










disturbed area where bench terraces were constructed in 1947. 
Data from these sites wi l l  not be used to define the relat ion­
ship between slope and depth to maximum clay. As the depth to 
< 28 per cent clay occurs below the depth of the terracing in­
f luence, this value wi l l  be ut i l ized in the equations. The 
same relat ionship holds for the depth to 1 per cent and .5 per 
cent total carbon. The values are tabulated in Table 13 and a 
l inear correlat ion of each value is expressed as a function of 
the slope in per cent at the sample si te. The per cent slope 
Table 13 Depth to clay max., depth to < 28 % clay, depth 
to < 1 % total carbon, and depth to < 0.5 % total carbon. 
AT* % Yi Y2 y3 Y4 AT# % Yi Y2 Y^ Y* 
Slope Slope 
0 a.08 1. 87 3.07 1.91 2.50 12 14. 40 
1 4. 19 1. 50 2.70 2.70 13 9.62 
2 5.54 1. 50 2.55 2.20 2.85 14 5.76 
3 8.28 1. 00 2. 10 1.40 1.77 22 4. 03 1. 75 2.61 2.58 3. 41 
4 11.32 0. 50 1.10 0.63 1.08 23 5.48 
5 12. 88 0. 18 0.60 0.44 0.80 24 9.19 0.60 1. 15 
6 12.23 0. 18 0.75 0.65 1.25 25 13.06 0. 25 
7 8.12 0. 87 1.81 0.99 2.30 26 12.82 0. 25 0.45 0. 74 
8 4.68 27 9.64 1.15 2. 23 
9 4.50 28 6.72 1.38 2. 00 
10 8.18 29 5.76 2.00 3. 60 
11 13. 34 30 6.54 2.15 
1 Depth to clay maximum. 
2Depth to <28 % clay. 
3Depth to <1 % total carbon. 
4Depth to <0.5 % total carbon. 
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has been computed along a l ine, normal to the contours, that 
extends from the summit down to the lowest point along the 
traverse. This is the path that surface water movement would 
take in i ts downhil l  course. Sample si tes which have been 
severely eroded or have accumulated excessive amounts of sedi­
ment due to cult ivat ion or terracing have not been included in 
the analysis. 
The fol lowing four equations express the relat ionship be­
tween slope, as the independent variable, and depth to the 
various factors mentioned above, considered as the dependent 
variable. 
Y1 = 2. 402219 -  0. 171666X (6) 
Y2 = 3. 848181 -  0. 247018X (7) 
Y3 = 3. 147277 -  0. 217941X (8) 
Y4 = 4. 103934 -  0. 247335X (9) 
where; 
X = per cent slope 
Y1 = depth in feet to maximum clay 
Y2 = depth in feet to < 28 per cent clay 
Y3 = depth in feet to < 1 per cent total carbon 
Y4 = depth in feet to < 0.5 per cent total carbon 
The l inear correlat ion coeff icients (squared) are respectively 
0.97, 0.97, 0.80, and 0.80. Al l  are signif icant at the 0.01 
level. The data and regression l ines are plotted in Figure 
34. 
Daniels and Jordan (1966, p. 115) presented the fol lowing 
regression equation for the thickness, in inches, of the 
^ ^ y } ^ c ^ y u. 11 u. lu u ^ v c 
Figure 34. Depth ( in feet) to clay maximum, < 28% 
clay, < 1% total carbon, and < 0.5% total 
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Y1 = + r DEPTH TO CLAY MAX. 
Y2r©= DEPTH TO < 28 "/o CLAY 
Y3: DEPTH TO < 1 °/o O. C. 
Y4: 0= DEPTH TO <.5«'/o O.C. 
14 r 
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Y = 35.97 -  0.922X (10). 
Their data are for virgin grass condit ions. Replott ing and 
recalculat ing the data in feet instead of inches and total 
carbon instead of organic matter gave the fol lowing equation: 
Y = 1.9088 -  0.0453X (11). 
An R2 value of 0.499 was obtained. This value is not signif i­
cant at the 0.05 level. However, assuming the equation to be 
val id, the indication is that under virgin condit ions the 
total carbon content is greater deeper in the profi le than 
that obtained at Treynor. I t  also indicates that on a zero 
per cent slope, the depth that the horizon with > 1 per cent 
total carbon wi l l  occur wi l l  be less than at the Treynor study 
si te. One-half of the samples from the Treynor si te are from 
posit ions that are susceptible to erosion. Al l  the sites have 
been intensely cult ivated. These two facts may have caused 
shal lower depths to be recorded for the > 1 per cent total 
carbon values on the steeper slopes. According to the 
regression equation, slopes greater than 14.7 per cent would 
not be stable long enough to bui ld up an organic carbon 
residue that would exceed 1 per cent total carbon. Under 
vergin condit ions (where there has been no erosion for > 250 
years) i t  is possible that a much steeper slope could have 
maintained higher total carbon values to a greater depth as 
indicated by Daniels and Jordan (1966, p. 48) .  Osing 5 values 
tabulated by the above authors (p. 114) the fol lowing rela­
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t ionship was derived for cult ivated Monona soi ls: 
Y = 1.3484 -  0.0723X (12). 
The R2 value is 0.7938, which is signif icant at the 0.05 
level. Again this shows deeper penetrat ion of organic matter 
than at Treynor; however, with a slope of 12 1/2 per cent this 
curve yields the same depth value as does the Treynor equation 
(number 8). These data are subject to error of interpolat ion 
with regard to depth as the increments sampled for analysis 
are not uniform as they are in the Treynor study. 
Aandahl (1948, p. 452), in a study of the Davis Hare 
prair ie in Ida County, has recorded values of per cent total 
nitrogen as high as 0.098 at a depth of 9 to 12 inches on a 24 
per cent slope. Assuming a carbon-nitrogen rat io of 10, the 
total carbon values would be approximately 1 per cent in this 
increment. Therefore the Treynor data—though ref lect ive of 
the present day system—are biased toward lower values in the 
posit ions where excessive postcultural erosion has taken 
place. 
In Figure 34 i t  is noted that both the depth to maximum 
clay and that to < 28 per cent clay have high correlat ion co­
eff icients suggesting very l i t t le scatter of points. Both 
total carbon curves have somewhat lower coeff icients of corre­
lat ion, suggesting a wider range of points. I t  appears that 
the depth to < 1 per cent organic carbon has an upper l imit 
that fal ls just below the predicted depth to maximum clay. 
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The depth to < 28 per cent clay seems to separate the data 
points between the higher total carbon and the depth to < 0.5 
per cent total carbon. I t  also serves as the upper l imit for 
the lower carbon data points. Taking clay as the X variable 
and total carbon as the Y component, the fol lowing equation 
was derived: 
Y = 0.3598 + 0.9121X (13) 
where: 
Y = depth in feet to total carbon values of < 1 per cent 
and < .5 per cent 
X = depth in feet to maximum clay and < 28 per cent clay. 
An P.2 value of 0.8482 was obtained, which is signif icant at 
the 0.01 level. This relat ionship is presented in Figure 35. 
At or below the zone of maximum clay in a prof i le, the per 
cent organic carbon decreases l inearly with a decrease in clay 
content. As both are strongly correlated with per cent slope, 
a mult iple l inear regression should be applied to evaluate the 
data ful ly. This technique wi l l  be discussed in the fol lowing 
section on systems analysis. 
C. Correlat ion of Soils 
In 1949, Riecken and Smith made the dist inct ion between 
the Monona and the Marshall  series on the basis of the amount 
of clay in the subsoil  or B horizon. The Monona series was 
defined with a range of 20 to 27 per cent clay. Marshall  was 
defined to have a range from 28 to 35 per cent clay. Ida was 
separated because of i ts low clay content, calcareous nature, 
as well  as lower values of nitrogen and avai lable phosphorus. 
Figure 35. Depth to clay maximum and < 28% clay versus 
depth to <1% total carbon and < 0.5% total 
carbon. All values given in feet 
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The Dow series was not discussed by Riecken and Smith (1949), 
but early communications indicate that it was separated on the 
basis of gray color and low fertility!. All of these propos­
als were later formally established and used in the published 
soil survey reports from Taylor County (Scholtes, Smith, and 
Riecken, 1954), Monona County (White et al., 1959), and Shelby 
County (Jury, Slusher, and Smith, 1961), 
It can be debated that, genetically, the Monona series 
should not be mapped in the Marshall Soil Association area on 
side slopes below the summits simply because it has character­
istics which are similar to the modal Monona farther west. 
The current emphasis in the DSDA-SCS on soil properties as the 
only measure which may be used in differentiating between 
soils is questionable from the genetic standpoint. In the 
original concepts used to define the difference between the 
Monona and the Marshall series, the distinction was based on 
samples which were taken from the stable summit positions^. 
In such a comparison time may be minimized out as one of the 
soil forming factors, because it is the same for both areas. 
However, recognizing that there has been extensive erosion on 
^Information from Series Case Files at the Ames, Iowa. 
Soil Survey Office of the Soil Conservation Service, 1971. 
ZRiecken, F. F., Ames, Iowa. Private communication. 
1971. 
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the side slopes in the relatively recent past, time may not be 
excluded when comparisons are to be made between summit and 
sloping phases. In profiles 5 and 6 of Figure 30, the clay 
maximum occurs in the surface sample. According to its prop­
erties it would be classified as a moderately eroded Monona 
soil. However, it can not be classified this way according to 
its genetic development because it lies on a different topo­
graphic element from the modal Monona, and its developmental 
history is significantly different. 
Conceptually, the two should not be considered the same. 
This presents a pragmatic problem for the action agency re­
sponsible for soil delineation. The genetic pathways are di­
vergent, yet the properties are in many cases similar. Con­
sideration of problems is generally not feasible for the indi­
vidual who has large areas to map, unless the data have been 
worked out in detail on small scale areas. 
It should also be recognized that due to the catenary 
nature of soils (examples in Figures 30-33), the assigning of 
a name or number to a mapping unit does not automatically 
assure one that the limits used in defining the unit are prop­
erly chosen. Descriptions are given in Appendix III. 
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VII. GENERAL SYSTEMS THEORY 
A.. Introduction 
In the past, an inordinate amount of work has been ex­
pended in an effort to prove that either the Davisian or the 
Penckian slope recessional forms are dominant, A large pro­
portion of this work has been of a theoretical nature—based 
on general observation—but not upon the detailed study of 
specific slopes. Where specific slope forms have been quanti­
tatively described, there has frequently been only a cursory 
examination given to the soil and/or regolith features. 
In the field of pedology, the reverse has often been the 
case. Soils have been intensively studied, frequently 
excluding the influence of slope development and parent mate­
rial. 
Among the more notable exceptions to the above statements 
are the detailed works of Gotzinger (1907) and Lehmann (1918). 
Gotzinger studied the slopes in the Flysch zone of the Weiner 
Wald. He gave detailed descriptions of the thickness of the 
regolith cover in relation to its downslope distance, from 
which he concluded that rectilinear slopes would decline in 
angle. Lehmann's observations were more comprehensive. His 
data on the forms of the ground surface, regolith thickness, 
and denudational processes were combined to explain the origin 
of side slopes of small side valley watersheds. The technique 
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of slope profiles has been increasingly used since 1947, by 
Fair (1947, 1948), Savigear (1952, 1956, and 1962), and Young 
(1963) . 
The relationship between soils and slopes along downhill 
transects was first quantitatively discussed by Aandahl 
(1948). He described the major landscape features, angle of 
exposure, slope gradient, vertical curvature, horizontal 
curvature, and depth to unleached material in relation tô the 
total nitrogen content of the soil. He developed a means of 
predicting the nitrogen content according to downslope 
distance from the shoulder position. Statistically, he showed 
that the relationship between nitrogen and slope length was 
highly significant. 
Since that time, Daniels and Jordan (1966, p. 115) have 
developed regression equations for the relationship between 
slope and solum thickness, depth to carbonates, and thickness 
of the horizon with > 1 per cent organic matter. In 1968, 
Walker, Hall, and Protz discussed two methods of 
mathematically describing soil properties according to their 
landscape position. Their first paper (1968a) deals with the 
utilization of orthogonal polynomials and trend surface de­
scription of soil properties according to distance downslope 
and along slope. Their second paper (1968b) concentrates on 
the application of multiple regression and correlation matri­
ces in describing the relationship between landscapes and soil 
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properties. Fuhe and Walker (1968) presented a somewhat less 
sophisticated model for the description of soil characteris­
tics in the downslope direction. This model is derived by 
scaling techniques, which are not designed to be as free of 
potential error as least square regression analysis. Also, it 
is not possible to make any valid comparison of the constants 
in such equations. Disregarding these problems, the models 
which they use are quite adequate in describing certain char­
acteristics such as solum thickness and depth to maximum clay 
as a function of slope gradient. Huddleston (1969) used both 
multiple regression and correlation matrices for comparing 
slope and uni-valued soil properites. He also carried this 
part of the analysis one step further by committing his data 
to a principal components analysis. In describing the use of 
factor analysis he has stated (1969, p. 103) that: 
"It is useful to consider each variable as having been 
trahsformed to have zero mean and unit variance. The unit 
variance is composed of two parts; common variance and 
unique variance. Common variance is that which is shared 
with other variables in the system, and it accounts for the 
existence of correlations between variables. It is called 
the communality of a variable. Unique variance includes 
that which is specific to each variable and is not dupli­
cated by any other variable. The total variance of the 
system of variables is simply the sum of the (unit) vari­
ances of each variable, Of this total, then, some 
percentage is common variance. The common variance is re­
sponsible for observed correlations, and it is of primary 
interest in the factor analysis. In this situation, the 
goal of factor analysis is to extract from the total vari­
ance the maximum amount of common variance by finding a set 
of linearly independent factors, smaller in size than the 
number of original variables, in which each factor, in 
turn, extracts the maximum amount of variance possible and 
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still accounts for more variance than could any variable by 
itself. These conditions are met by the specific method of 
principal components analysis, which is mathematically the 
most exact of all possible factor analysis solutions 
(Harman, 1967) 
By subdividing his downhill traverse into calcareous, 
noncalcareous, and alluvial systems Huddleston was able to 
evaluate the various components with regard to pédologie, 
leaching, oxidation-reduction, fertilization, and geological 
influences. However, the increase in information generated by 
this approach does not seem to justify its use in the study at 
Treynor at the present time. 
One additional study by Young and Mutchler (1969) will be 
cited to complete the background framework for landscape evolu­
tion and soil formation. Their study deals with the influence 
of slope forms on potential erosion. They mechanically shaped 
runoff plots to concave, linear, and convex slope geometries in 
the deep loess of southeastern South Dakota. Each plot meas­
ured 13 1/2 feet by 75 feet and was oriented with the long axis 
downhill. Each finished plot had an average gradient of 9 per 
cent. Local variations ranged from 5 to 15 per cent. Water 
was applied by a rainfall simulator at the rate of 2 1/2 inches 
per hour in four separate 30 minute increments. Micro-relief 
measurement, amount of runoff, and sediment delivery rates were 
calculated. They related erosion to runoff and slope in the 
following equation: 
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E = -15.38 + 0.265 - 1.31S (14) 
where: 
E = erosion in tons per acre 
R = runoff in cubic feet 
S = slope gradient in per cent. 
Since runoff is proportional to slope length, they fitted the 
data to a power model with the following results; 
E = 0.014551. (15) 
which gave an Rz of 0.87. The convex slope was most heavily 
eroded in the lower 1/3, that is, between 45 and 71 feet from 
the top. The uniform slope reacted in much the same manner. 
However it lost only half as much material from the lower por­
tion of the slope. The greatest erosion in the concave case 
occurred about mid slope, after which it decreased to zero and 
actually recorded some deposition at about 63 feet from the top 
of the plot. When the three cases are combined, as in the nor­
mal landscape sequence recognized at Treynor—convex summits, 
linear backslopes, and concave footslopes—the following con­
clusions may be drawn. Very little erosion will occur on the 
summits. It will begin to increase as convexity increases. 
Throughout the linear portion of the slope, erosion will remain 
rather uniform. The greatest amount of erosion will occur on 
the lower part of the linear slope and the upper part of the 
concave case. As slope gradient decreases the velocity of the 
water will decrease and material will begin to be deposited. 
This condition generally follows patterns established by long-
term geologic studies as reported by lowdermilk (1934). Young 
197 
and Mutchler (1969, p. 1089) concluded that the entire slope 
would begin to approach a concave profile as the point of 
inflection moved closer and closer to the crest of the summit. 
B. Geomorphic Surfaces 
1. Introduction 
The discussion given by Ruhe, Daniels, and Cady (1967, pp. 
44-77) is, by far, the most extensive and comprehensive 
regional treatment of the subject presented to date for south­
western Iowa. Their illustration of the influence of prior 
surfaces on present day topographic forms is striking. In the 
discussion which follows, information relating to some modifi­
cation of the original ideas will be emphasized. However, it 
should be realized that these modifications may represent only 
localized conditions. As such, the information is pertinent to 
the Treynor study area and problem. Where it does not comply 
with the regional interpretation the distinction between the 
two will be stated. 
Within or in close proximity to the watershed study area 
there are 6 major geomorphic surfaces; (1) Early Yarmouth, (2) 
Late Yarmouth, (3) Sangamon, (4) Late Sangamon, (5) Wisconsin 
complex, and (6) Recent. The Wisconsin complex is composed of: 
(a) an Early Wisconsin surface of dissection and deposition, 
(b) a Pre-Tazewell loess constructional surface, (c) a 
Tazewell'Cary loess constructional surface, (d) a Late 
Wisconsin surface of dissection and alluvial fill, and (e) a 
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Valdarian gully cut and fill surface. 
Euhe, Daniels, and Cady (1967, p. 44) defined four major 
geomorphic surfaces as: (1) Yarmouth-Sangamon, (2) Sangamon, 
(3) Late Sangamon, and (4) Wisconsin complex. The latter 
surface contains some of the same elements as given for the 
Treynor location; however, they lump (b) and (d) under one 
heading and include an Early Wisconsin terrace along the major 
drainages that is not present in the study area. 
2._EaTl%_Yarmouth_surface 
The Early Yarmouth surface is found in the road cut site, 
&T*9N, RT#18, and RT#19. A soil formed on the surface of the 
Kansan till. The soil is buried beneath the Yarmouth silty 
clay in the road cut site. At AT#9 the Early Yarmouth paleosol 
is found at the base of the alluvial fill. Unit 2a is found 
immediately overlying it. Farther down valley the top of the 
Kansan surface has been breached by later gully cut and fill 
cycles and alluvial unit #1 is found in contact with calcareous 
Kansan till. 
The buried Early Yarmouth paleosol has several character­
istics which set it apart fron other paleosols in the area, as 
well as from till-derived soils on the present land surfaces in 
the state. The thickness of the solum is only 4.85 feet at 
road cut site, yet the per cent clay in the B2 horizon may be 
as high as 45.73 per cent. The B-C horizon clay ratio is 
1.5:1.0. This value is comparable to that recorded for the 
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clay ratio in the Yarmouth-Sangamon paleosol farther east 
(Ruhe, Daniels, and Cady, 1967, p. 46). With the exception of 
exhumed paleosols, none of the surface till soils in Iowa are 
this strongly developed. Within the solum, the only minerals 
identified in the sand size fraction with a hand lens were 
quartz, quartzite, and chert. Sand content is quite low in the 
B2 horizon, being only 5.24 per cent. The B-C horizon sand 
ratio is 0.2:1.0. Therefore the solum may be considered to be 
intensely weathered. The relatively shallow depth to carbon­
ate, the highly weathered condition of the solum, and the thick 
overlying sequence of Yarmouth silty clay indicates that the 
paleosol developed quite rapidly before being buried by the 
overlying sediments. 
The Early Yarmouth surface has a maximum relief in the 
study area of only 8 feet. Such low relief is in strong con­
trast to that of the present day surface, which has a maximum 
relief of 200 feet between the Nishnabottna divide west of the 
study area and the base of Middle Silver Creek east of the 
study area. 
The Early Yarmouth surface does not appear to have been 
truncated, except in relatively recent time. 
3. Late Yarmouth surface 
The Late Yarmouth surface occurs in both the road cut site 
and the ARS water well site. In both locations the Yarmouth 
silty clay is overlain by 29 to 30 feet of Loveland loess. In 
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the ARS site the Yarmouth silty clay is 32 feet thick. At the 
road cut the silty clay is 14.5 feet thick. There is no 
paleosol in the road cut site at the top of the Yarmouth. 
Farther downslope to the east the Yarmouth silty clay is only 
7.3 feet thick where it is exposed on the east facing slope of 
Middle Silver Creek. This unit has been beveled prior to the 
deposition of Loveland loess; therefore it must be Late 
Yarmouth in age. This geomorphic surface is responsible for 
the division of the landscape into primary and secondary 
divides. As no paleosols are recognized in either the road cut 
site or in the downslope position from the above location it is 
assumed that the erosion of this unit occurred very late in 
Yarmouth time. This time is a fairly safe estimate as Ruhe, 
Daniels, and Cady (1967, Plate 1) have illustrated a paleosol 
in the top of the Yarmouth silty clay at Cut #36 where the top 
of the unit lies at an elevation of 1180 feet above mean sea 
level. This elevation is only .3 foot higher than that record­
ed at the Treynor locality on the Nishnabottna drainage divide. 
The relief on the top of this surface is 34 feet. It is 
approximately 4 times greater than that of the Early Yarmouth 
surface. Entrenchment of Middle Silver Creek was begun during 
this period of erosion. 
Êi_Sangamgn_surfaçe 
Loveland loess, with a thickness in excess of 29 feet, is 
found on all the primary and secondary divides. This unit must 
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have completely mantled all pre-existing surfaces. A paleosol 
in the top of the Loveland loess is overlain by the oldest rec­
ognized Wisconsin unit—the basal Wisconsin paleosol. As 
Leighton and Willman (1950, pp. 601-602) have established that 
the Loveland loess is of Illinoian age, the paleosol in the 
uppermost part of this unit must represent weathering during 
the Sangamon interglacial age. 
In a northerly direction, from AT#0 to AT#22 along the 
crest of the eastern ridge, the thickness of the Loveland loess 
decreases from 29 to approximately 10 feet. However, the 
pedogenic development of the paleosol remains relatively con­
stant. A maximum clay content of 38 per cent is recorded in 
the B horizon at observation site #3-3. At this place the 
Yarmouth silty clay is approximately 13 feet thick, which is 
equivalent to the thickness recorded for the Yarmouth increment 
due south in the road cut site. Such information indicates 
that the Sangamon paleosol formed after both the deposition of 
the Loveland loess and subsequent erosion along the flanks of 
the hills. This is also indicated in the downhill traverse 
from AT#0 to AT#7. The Loveland loess is progressively thinner 
downslope. On the summit position two paleosols are present in 
the Loveland loess. The lower one has been called the intra-
Illinoian by Euhe, Daniels, and Cady (1967, p. 52). However, 
as one moves down the flanks on either side of the hill, one 
paleosol can not be distinguished from the other, as the two 
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merge into a single profile. From observations at the road cut 
site it appears that the lower paleosol is more strongly devel­
oped than the upper one. This observation would seem to indi­
cate that the major modification of the surface occurred prior 
to the formation of the intra-Illinoian paleosol. Subsequent 
modification of this surface was slight during Sangamon time 
with only slight surface erosion occurring on the side slopes. 
The occurrence of silans, or patchy, white-silt concentra­
tions on ped faces of the E horizon where the upper part of the 
profile has been eroded, as well as the occurrence of an A2 in 
uneroded positions indicates a forest influence rather late in 
its developmental stage. This soil has a coarse angular blocky 
structure in the B horizon and although it has a high clay con­
tent, it does not appear to perch water for extended periods of 
time, under the present moisture regime (see data in Appendix 
VI on per cent saturation). 
5. Late Sangamon surface 
This geomorphic surface is recognized in AT#11 through 
AT#20. It probably occurs in sites 8 and 10 as well but the 
stratigraphie sequence is not completely clear in the alluvial 
fill. The western ridge of the study area is approximately 15 
to 20 feet lower, in equivalent positions, than the eastern 
ridge top. The lower elevation is the result of two partly 
self-compensating factors. (1) The entire sequence of Loveland 
loess has been eroded, resulting in a loss of approximately 30 
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feet of material. (2) The erosion of the Yarmouth silty clay 
on this hill top was not as great as on the eastern summit. 
The silty clay does not appear to have been eroded in Late 
Sangamon time, as a poorly developed paleosol may be identified 
in its surface on the basis of structure. The Late Sangamon 
paleosol may be developed on translocated material at the top 
of the Yarmouth silty clay, but it is extremely difficult to 
tell if this is the case. 
This erosion surface truncates both Kansan till and the 
Yarmouth silty clay at the northern terminus of the noseslope 
(AT#20). In all locations it is overlain by the basal 
Wisconsin increment. Therefore its age must be post-Sangamon 
and pre-basal Wisconsin. However, if it is recognized that 
over one-half of Wisconsin time is not represented by any 
identifiable deposit in southwestern Iowa, then the erosion 
that has previously been referred to Late Sangamon time may 
also have continued into Wisconsin time. 
Inspection of the particle-size data at AT#10 indicates 
that part of the Loveland loess removed from the western slopes 
and summits was redeposited in the valley. This material was 
subsequently covered by translocated Yarmouth silty clay, which 
was uncovered and eroded from the side slopes at a later time 
during the Late Sangamon erosional periods. Structural devel­
opment in the Yarmouth material suggests later stabilization 
and pedogenic extension into the silty clay to form the Late 
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Sangamon paleosol. 
The major channel development into the uplands appears to 
have occurred during the Late Sangamon erosional period, as the 
first indications of major local modification of the landscape 
are noted in the subsurface topography. Prior to this time, 
the modifications seem to have been related to the development 
of Middle Silver Creek. During the Late Sangamon erosional 
period the internal character of the watershed began to change. 
It would appear, also, that the erosional development was 
quite advanced during this period, as it may be seen from 
Figure 9, that a U-shaped valley was formed between access 
tubes number 7 and 11. The relief between ATtlG and AT*14 on 
the Late Sangamon surface was 11.7 feet. Down valley between 
AT#14 and AT#20 the relief is 35.5 feet. In the section at 
AT#20, two feet of pedi-sediment lies over a stone line that is 
12 inches thick. Immediately under the stone line is mottled 
oxidized and unleached Kansan till. Thus, the Kansan till was 
breached in the uplands, for the first time since its 
emplacement, during Late Sangamon time. 
6. Wisconsin complex 
a. Early Wisconsin surface of deposition and dissection 
The earliest deposit of recognized Wisconsin age is referred 
to as the basal Wisconsin. This unit is found over the 
Sangamon surface and the late Sangamon surface. In AT#5 it 
appears to be slightly truncated. Some of the material which 
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has been derived from the top of the basal Wisconsin has been 
trapped in the valley at sites 7, 8, and 10. Herein, it has 
smoothed the downslope profile. Above the translocated 
alluvial material Zone II has been uniformly deposited. The 
age of the constructional phase must precede that of the 
dissection as the undisturbed basal loess is found below the 
transported alluvial material in AT#7 and AT#8. Both the older 
and younger phases occurred prior to deposition of the calcare­
ous Zone II. 
The "basal" Wisconsin paleosol is found in the upper foot 
or less of the basal Wisconsin increment (the whole unit has 
been previously designated as Zone I in this thesis) . It is 
characterized by a slight increase in clay over that found in 
the material lying above it, as well as a notable darkening by 
dispersed organic carbon flecks. 
b. Pre-Tazewell constructional phase Lying above the 
Early Wisconsin geomorphic surface is a calcareous loess that 
has a measured thickness of approximately 10 feet in AT's#0-7. 
Its surface is conformable to the underlying surface. The Pre-
Tazewell surface is recognized on the basis of a change in the 
particle-size of the sediments, by the occurrence of very thin 
bands that may represent incipient soil formation, and by a 
slight decrease in the calcium carbonate equivalent. The 
latter critérium would seem to indicate that the material at 
the contact has been partially leached. Between AT's#17 and 
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20, along the back slope of the nose slope. Zone II has been 
truncated. Nine feet remain at #17; 4 1/2 feet are found at 
#18; 2 feet remain at #19; 4 feet of the unit are left at #20. 
There is some evidence that would indicate that the erosion 
along this slope occurred after the initial phase of deposition 
of Zone Ilia, as there is a thin band of loess just below the 
surface of Zone II that is more like Zone Ilia. This distribu­
tion is typical, however, of all the sites where Zone II is ob­
served . 
The change in the depositional regime that is observed be­
tween Zones II and Ilia is thought to be related to the advance 
of the Tazewell glacier into northwestern Iowa around 20,000 
years ago. 
c. Tazevell-Carv constructional surface The remainder 
of the loess appears to have been deposited prior to the Gary 
glacial advance. In this area the loess deposit forms what Kay 
and Apfel (1929) have defined as the Loess Covered Erosional 
Topography. The basic topographic form of this surface is 
inherited from previously existing landscapes. Late Sangamon 
erosion, which was responsible for the greatest modification of 
the landscape, has exerted the strongest influence over the 
Tazewell-Cary constructional surface. It is difficult to 
ascertain if the loess was deposited uniformly over the entire 
landscape or if there was any erosional modification of the 
surface during this last constructional phase. Access tubes 0, 
207 
2, 3, 14, and 22 have between 30 and 32 feet of loess above 
the basal Wisconsin unit (Zone I). Downslope from these points 
loess thickness decreases. These relationships indicate that 
the loess has been eroded on the side slopes. Primary 
dissection of the side slopes is thought to have occurred after 
the Tazewell-Cary constructional phase. The thickness of 
noncalcareous loess (Zone Illb) in sites 0, 1, 2, 3, and 22 is 
8, 8, 8, 1, and 6 feet, respectively. At AT#4 the 
noncalcareous zone is 3 1/2 feet thick, and 4 feet of loess 
have been stripped from the surface. In AT#24 Zone Illb is 5 
feet thick; 3,1 feet have been stripped from the surface. This 
information suggests that, at least, the summit and shoulder 
positions did have a continuous loess mantle which was approxi­
mately 32 feet thick. It is not possible to determine whether 
the mantle extended across the valleys or not. However, it is 
thought that it may have covered the entire landscape, at least 
ir the upland position. This is in general agreement with 
Daniels and Jordan's (1966, p. 35) conclusions concerning the 
geomorphic surface which they have called the Depositional 
Tazewell surface and is the same as the Tazewell-Cary construc­
tional surface. 
d. Late Wisconsin surface of dissection Later active 
erosion, either contemporaneous with or just after loess depo­
sition ceased, is indicated in part of the study area. At site 
#21, a thick sequence of laminated calcareous silt was ob­
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served. An 18 foot thick sequence of similar material was ob­
served 1200 feet north of AT#9 and approximately 50 feet south 
of the present gully head cut. The upper 16 feet of the banded 
alluvial fill is mottled, oxidized, and unleached. The lower 2 
feet is unoxidized and unleached. A thin band of sand sepa­
rates the fill from oxidized and unleached Kansan till. The 
calcareous alluvial fill has been designated as unit 1. In 
both sites it is overlain by units 2a and 2b. Unit 3, 4, and 
postsettlement alluvium also overlie the lower fill units in 
the exploratory site (AT#9, 0+1200 feet north). The radiocar­
bon date from the upper part of 2a placed unit 1 > 8,740 YBP. 
Daniels and Jordan (1966, p. 26) have a date from within their 
basal alluvial fill that places the basal age of the unit at 
>14,300 years ago. 
Within the watershed, the relief on this surface is calcu­
lated to be 117.4 feet. Subsequent alluviation reduced the 
relief to around 100 feet. 
e. Valdarian cut and fill surface Approximately 11,000 
years ago headward extension of another reincised gully either 
eroded the major portion of unit 1 or cut into previously 
uneroded positions. No indication of unit 1 is found at AT#9. 
Unit 2a lies above the Early Yarmouth paleosol at this site. 
The incision that occurred at this time is U-shaped, as illus­
trated in Figure #9. Relief, during the dissection period, was 
similar to that of the previous cycle^-approximately 120 feet. 
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Complete dissection and removal of unit 1 did not occur as unit 
2a may be identified over it in at least 3 sites: AT#30, 
AT*21, and AT#9 0 + 1200 N. 
The major part of unit 2a (at AT#30) was deposited prior 
to 8,740 years ago. However, the cutting related to the en­
trenchment of cycle 2b may have removed as much as 10 feet of 
unit 2a at site #9. No estimate can be made regarding the 
amount of 2a material removed from the section at AT#30. If 
Daniels and Jordan's (1966, p. 27) date of 2,020 ± 200 (W-702) 
is correct for the surface of 2a, then it is not only Valdarian 
but also recent in age. However, the date was obtained from a 
red elm log resting on but not incorporated in the organic 
horizon at the top of unit 2a. Therefore, the geomorphic 
surface may have been stable for a considerable period of time 
prior to 2,020 YBP. 
7. Recent surfaces 
Recent, used in the context of the previous discussion, 
refers to anytime after 7,000 YBP. As such, units 2b, 3, 4, 
and postsettlement alluvium are considered as belonging to the 
Recent or Holocene stage as defined respectively by Ruhe, 
Daniels, and Cady (1966, p. 77) and by Willman and Frye (1970, 
p. 126) . 
Although the units listed above represent only a small 
fraction of the total time involved in landscape evolution, 
they are extremely sensitive indicators of the state of soil 
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formation on the side slopes at the time of their deposition. 
At site #9, unit 2a is characterized by an average clay 
content of 25.5 per cent. The least square mean of the solum 
is 27.27, while that of the noncalcareous loess (Zone Illb) is 
21.85. The postsettlement fill, which is found in the 
drainageway at AT's#7, 8, and 9, has an average clay content of 
25.66 per cent. The average clay content of the A1 horizon 
(alluviated) of all the stable positions yields a value of 
25.32. Given an extended period of stability for the surface 
of unit 2a, as is indicated by the well developed alluvial soil 
described by Daniels and Jordan (1966, p. 20), it is logical to 
assume that the upland surrounding the fill material was also 
stable. Under these conditions, an A1 horizon should have de­
veloped, even on the more sloping positions of the landscape. 
Under a new cycle of erosion and alluviation, the surface 
material would have been the first increment of the profile to 
be removed. Unit 2b is composed almost wholly of the surficial 
material, that is, the A1 horizon from the surrounding slopes. 
Subsequent erosion of the lower parts of the side slope 
profile, after 1800 YBP, has produced the alluvial units 3 and 
4. According to Daniels and Jordan (1966, p. 28) the last 
cycle was ended more than 88 years ago. Since that time 
postsettlement alluvium has accumulated, discontinuously 
covering units 2b, 3, and U. 
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C. Landscape Evolution and Soil Formation 
Evaluation of a soil-landscape system must be carried out 
in the context of those factors of soil formation which have 
been previously listed on page 1 of this thesis. They are 
restated here in a slightly different manner and order of pri­
ority as: 1) Erosional and/or sedimentary history, up to and 
including the present, 2) Physical, chemical, mechanical, and 
distributional nature of the parent material and the resultant 
solum, and 3) Soil microclimate which is directly influenced by 
the nature and characteristics of macroclimate and vegetation. 
A primary requisite of the model study is that traverses or 
block experiments be constructed normal to the contour pattern. 
Without this arrangement no valid conclusion can be drawn con­
cerning the effect that erosion and/or sedimentation has on 
either soils or landscapes. A random statistical design re­
quires far too many sampling points to make it a feasible ap­
proach. 
The following profile characteristics are included within 
the first factor (erosional and sedimentalogical history); (1) 
slope, (2) distance from the base of the traverse, (3) 
curvature, (4) absolute elevation, (5) present day erosion 
class, (6) total erosion, and (7) total sedimentation. The 
numbers in parenthesis refer to column numbers in Tables 1 % 
through 17. 
212 
Within the physical, chemical, mechanical, and distribu­
tional nature of the soil are included such factors as: (18) 
depth to a continuous dry density value greater than 85 pounds 
per cubic foot, (19) range in dry density to 85 pounds per 
cubic foot, (20) depth to a total carbon value of less than 1 
per cent, (21) depth to a total carbon value of less than 0.5 
per cent, (22) depth to minimum total carbon value, (23) depth 
to pH value > 6.5, (24) depth to primary carbonates, (8) depth 
to clay maximum, (10) phi arithmetic mean at clay maximum, (11) 
standard deviation—in phi units—at clay maximum, (12) 
skewness at clay maximum, (13) kurtosis at clay maximum, (14) 
phi arithmetic mean in surface sample, (15) standard deviation 
in surface sample, (16) skewness in surface sample, (17) 
kurtosis in surface sample, and (9) depth to less than 28 per 
cent clay. 
An attempt at evaluating soil microclimate by using the 
absolute range in volumetric moisture content at several depths 
as monitored over a 2 1/2 year period is given in the following 
order: (25) range in volumetric moisture content (VMC) at 1 
foot, (26) range in VMC at 2 feet, (27) range in VMC at 3 feet, 
(28) range in VMC at 4 feet, (29) range in VMC at 5 feet, and 
(30) range in VMC at 6 feet. One additional characteris­
tic— (31) depth to VMC value continuously greater than 28 per 
cent—may be utilized to evaluate subsurface moisture condi­
tions. 
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The characteristics listed above are represented by a 
single number; therefore they are designated as uni-valued 
profile characteristics. Distribution of these components 
within a system are mathematically defined by multiple 
regessions using parts of the remaining data set as imput for 
the models. 
The second method used to illustrate the nature of the 
system is that of isometric maps of the various individual 
characteristics. Although it is quantitative in measure, it is 
subject to the interpretation of the investigator. The raw 
data from which these plots and calculations were made are con­
tained in Appendices IV, and V. 
1^_0nizvalmed_Erofile_çharaçteristiçs 
The complete correlation matrix for all landscape, soil, 
and moisture parameters on holes 0 through 14 is given in Table 
15, Sites 15-19 are highly eroded, with calcium carbonates oc­
curring at the surface. Therefore the properties relating to 
total carbon, pH and < 28 per cent clay, are not applicable. A 
correlation matrix for the remaining 25 factors is listed in 
Table 16. This covers sites 0-21. 
Twenty variables which were measured are common to sites 
0-14, 22, and 24-30. The correlation matrix is given in Table 
16. Over the entire range of sites there are 16 common vari­
ables, 14 of which are included in the correlation matrix in 
Table 17a. 
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At the top of each table the .05 and .01 probability 
levels are given with their equivalent acceptable r-statistic. 
Within each table the r-statistics with a probability level 
greater than .05 but less than .01 have a plus (+) notation. 
Those greater than .01 are designated by an asterisk (*). 
In the upper left hand corner of the following tables are 
correlations between landscape parameters; the center left con­
tains correlations between landscape and the physical, 
mechanical, and chemical properties; the lower left contains 
correlations between landscape factors and soil moisture char^ 
acteristics where available. The central part of the matrices 
contains correlations within the physical, chemical, and 
mechanical, as well as that between the above and the soil 
moisture values. The lower right hand corner contains correla­
tions among soil moisture values. 
Within Table 15, values range from a low of .00 to a high 
of .97. Particle-size parameters show very low correlations 
with soil moisture values. In this case, the correlation data 
may be misleading, yet may illustrate a very important point. 
The obvious conclusion is that in the upper 6 feet of the 
profile the particle size distribution exerts little or no in­
fluence over the absolute range in the volumetric moisture con­
tent. However this measure does not express the relationship 
relative to high or low moisture readings. The low correlation 
suggests that some other factor has a much stronger influence 
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Table 14 Univalued Pre 
0^ ] 2 3 4 6 7 8 9 10 11 12 13 14 15 
0 4 08 612 3 0. 00 1221. 46 1 0 0. 0 0. 00 1. 75 3. 07 7 .23 2 .67 0.51 1 .56 7. 00 2 ,56 1 
1 4. 19 545. 0 0. 22 1218. 71 1. 0 0. 0 0. 00 1. 64 2. 70 7 .16 2 .58 0.55 1 . 65 6. 96 2 .50 ( 
2 5. 54 477. 7 2. 48 1215. 81 1. 0 0. 0 0. 50 1. 50 2. 55 7 .18 2 .58 0.57 1 .65 6. 81 2 .35 1 
3 8. 28 411. 2 2, 99 1211. 31 1. 0 -0. 5 0. 00 1. 05 2. 10 7 .30 2 .62 0.50 1 .58 7. 06 2 .53 I  
4 11. 32 345. 2 3. 10 1204. 86 3. 0 -4. 0 0. 00 0. 50 1. 10 7 .29 2 .67 0.48 1 .53 7. 20 2 .67 1  
5 12. 88 278. 5 0. 03 1196. 27 3. 0 -9. 0 0. 00 0.18 0. 60 7 .14 2 .64 0.56 1 .63 7. 14 2 .64 1  
6 12. 23 214. 5 -1. 30 1188. 01 2. 0 -15. 8 1. 60 0. 18 0. 75 7 .08 2 .65 0.61 1 .66 7. 08 2 .65 1  
7 8. 12 147. 5 -6. 87 1180. 26 0. 5 -20. 7 3. 70 0. 82 1. 81 7 .20 2 .  68 0.54 1 .57 7. 20 2 .68 ' 
8 4. 68 81. 5 -0. 03 1177. 16 0. 5 -31. 0 13. 50 3. 50 3. 84 7 .07 2 .61 0.61 1 .68 6. 89 2 .49 ' 
9 4, 50 0. 0 0. 00 1173. 36 0. 5 -47. 8 27. 50 2. 18 4. 97 7 .21 2 .62 0.53 1 .60 6. 92 2 .45 i  
10 8. 18 76. 0 -6. 36 1177. 16 0. 5 -30. 0 13. 00 0. 82 1. 99 7 .08 2 .67 0.64 1 .66 6. 98 2 .61 
11 13. 34 142. 0 -3. 97 1184. 66 0. 5 -21. 8 4. 00 0. 50 3. 87 7 .06 2 .64 0.61 1 .65 7. 00 2 .64 
12 14. 40 202. 0 I .  85 1193. 86 0.5 -11. 5 0. 87 1. 50 2. 65 7 .16 2 .69 0.54 1 .58 7. 05 2 .61 
13 9. 62 272. 0 7. 77 1203. 30 4. 0 -5. 5 0. 00 0. 18 0. 81 7 .21 2 .  66 0.52 1 .59 7. 21 2 .66 
14 5. 56 339. 0 0. 00 1207. 16 4. 0 -2. 0 0. 00 0. 18 1. 05 7 .28 2 .71 0.50 1 .53 7. 28 2 .71 
15 6. 84 362. 3 1. 86 1177. 36 4. 0 -17. 0 0. 00 0. 18 - - .2 6 .94 2 .43 0.72 1 .92 6. 94 2 .43 
16 8. 19 304. 3 0. 84 1172. 85 4. 0 -19. 0 0. 00 0. 18 6 .69 2 .34 0.86 2 ,20 6. 69 2 .34 
17 9. 75 242.  3 2. 28 1167. 51 4. 0 -21. 0 0. 00 0. 18 6 .70 2 .41 0.83 2 .17 6. 70 2 .41 
18 10. 53 178. 8 -0. 72 1160. 60 4. 0 -26. 2 0. 00 0. 18 - - -  - 6 .43 2 .21 0.95 2 .57 6. 43 2 .21 
19 8. 75 118. 5 -2. 94 1154. 46 4. 0 -27. 7 0. 17 0. 18 6 .39 2 .21 0.94 2 .60 6. 39 2,21 
20 6, 92 59. 8 -0. 71 1150. 16 0. 5 -25. 5 1. 33 1. 18 6 .87 2 .55 0.72 1 .85 6.  54 2 .40 
21 6. 52 0. 0 0. 00 1146. 26 0. 5 -32. 0 20. 00 2. 50 6 .89 2 .56 0.72 1 .83 6. 69 2 .48 
22 4. 03 483. 4 0. 00 1207. 55 1. 0 -0. 8 0. 00 2. 25 2. 61 7 .21 2 .58 0.54 1 .64 7. 02 2 .50 
23 
24 9. 19 362. 4 4. 52 1200. 93 2. 0 -3. 1 0. 00 0. 25 0. 71 7 .20 2 .  64 0.53 1 .60 7. 20 2 .64 
25 13. 06 300. 6 3. 23 1194. 06 2. 0 -8. 5 0. 00 0. 25 1. 55 7 .22 2 .  66 0.51 1 ,57 7. 22 2 .  66 
26 12. 82 240. 6 -3. 71 1185. 35 4. 0 -15. 0 0. 00 0. 25 0. 00 7 .04 2 .51 0.65 1 .79 7. 04 2 .51 
27 9. 64 178. 0 -2. 27 1178, 95 0. 5 -32. 0 13.25 1. 75 3. 10 7 .46 2 .69 0.40 1 47 7. 19 2 .63 
28 6. 72 119. 7 -3. 96 1173. 50 0. 5 -37. 0 12. 50 1. 75 3. 40 7 .31 2 .64 0.49 1 .55 6. 94 2 .58 
29 5. 76 60. 0 2. 05 1170. 65 0. 5 -37. 0 10. 00 2. 75 4. 17 7 .23 2 .63 0.53 1 59 7. 04 2 .59 
30 6. 54 0. 0 -0. 49 1166. 45 0. 5 -53. 0 28. 00 5. 75 6. 40 7 .22 2 .61 0.53 1 61 / 6. 99 2 .57 
^Numbers on the f irst row refer to the following univalued profi le character!; 
1 = Slope in %; 2 = Distance from lowest point along traverse in feet; 3 = Curvatui 
erosion in feet; 7 = Total al luviation in feet; 8 = Depth, in feet, to clay maximun 
t ic Mean at clay maximum; 11 = Standard Deviation at clay maximum; 12 = Skewness a1 
sample; 15 = Standard Deviation of surface sample; 16 = Skewness of surface sample; 
85 pounds oer cubic foot; 19 = Range in dry density to 85 pounds per cubic foot; 2( 
0.5 7o total carbon; 22 = Depth, in feet, to minimum total carbon; 23 = Depth, in f i  
range in volumetric moisture content at 1 foot; 26 = Absolute range in volumetric mi 
28 = Absolute range in volumetric moisture content at 4 feet; 29 = Absolute range i i  
content at 6 feet; 31 = Average depth to volumetric moisture content greater than 2! 
ert ies contained in the table were determined. 
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"Dashes indicate chat decerminaLions ol Llie various propertias were net ccrri; 
î lued Profi le Characteristics 
i  15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 
00 2 .56 0. 64 1. 75 20. ,0 13. 27 1. 91 2. 50 6. 75 3. 25 12. 25 14. 37 12. .28 14. 02 12. 69 10. 09 3. 31 23.00 
96 2 .50 0. 68 1. 83 16. 0 13. 64 1. 64 2. 70 5. 75 2. 96 12. 25 17. 49 15. ,79 15. 28 11. 32 5. 67 3. 12 23.00 
81 2 .35 0. 75 2. 04 8. 0 14. 28 2. 20 2. 85 5. 75 2. 60 14. 75 19. 36 17. 70 15. 59 8. 39 3, 91 1. 86 18.73 
06 2 .53 0. 62 1. 74 8. 0 15. 02 1. 40 1. 77 5. 75 2. 37 12. 25 14. 28 13. ,90 12. 56 14. 14 8. 38 4. 30 13.58 
20 2 .67 0. 52 1. 58 7. 0 9. 75 0. 63 1. 08 4. 75 2. 10 6. 25 18. 60 18. 08 20. 20 15. 96 9. 95 5. 07 9.35 
14 2 .64 0. 56 1. 63 4. 5 11. 69 0.44 0. 80 2. 50 1. 25 3. 00 16. 98 12. 48 13. 69 8. 01 6. 10 4. 38 5.58 
08 2 .65 0. 61 1. 66 4. 5 19. 73 0. 65 1. 25 1. 18 0. 88 1. 67 18. 44 12. ,09 15. 65 5 88 3. 35 2. 61 4.54 
20 2 .68 0. 64 1- 80 10. 5 11. 37 0. 99 2. 30 3. 50 2. 63 3. 67 17. 27 13. 72 10. 66 11. 05 3. 61 3. 02 1.96 
89 2 .49 0. 71 1. 89 13. 5 16. 89 3. 71 5. 83 7. 25 8. 33 20. 00 15. 56 18. ,30 16. 66 14. ,61 9. 94 7 85 4.54 
92 2 .45 0. 73 1. 93 6. 0 14. 86 4. 17 6. 94 9. 25 15. 15 28. 50 20. 40 14. 84 5. 18 3. 82 5. 27 3. 17 4.77 
98 2 .61 0. 63 1. 72 5. 5 10. 47 4. 58 9. 08 10.75 8. 70 17. 79 17. 78 16. ,83 14. 58 9. 60 5. 55 4. 56 5 17 
00 2 .64 0. 65 1. 71 6. 5 20. 58 3. 53 4. 68 4. 75 5. 00 5. 50 18. 16 15. ,49 15. 16 10. 36 4. 60 4. 44 5.35 
05 2 .61 0. 61 1. 70 6. 0 11. 87 2. 49 4. 10 3. 18 4. 34 3. 67 18. 42 16. 34 15. 53 8. 94 5. 36 2. 25 6.54 
21 2 .  66 0. 53 1. 59 7. 0 8. 43 0. 53 0. 78 3. 50 1. 87 4. 50 18. 09 17. ,42 18. 33 11. 05 8. 63 4. 99 15.54 
28 2 .71 0. 50 1. 53 6. 0 6. 92 0. 63 1. 26 3. 67 1. 90 6. 25 17. 62 18. ,64 18. 31 9. 84 5. 91 1. 85 16.21 
94 2 .43 0, 72 1. 92 2. 5 2. 19 , — — i «m — - -• — — 3. 83 16. 30 5, .47 2. 46 2. 92 1. ,18 1. 44 14.90 
69 2 .34 0. 86 2. 20 0. 0 -1. 32 2. 67 16. 69 6. ,17 8. 03 8. 88 10. 99 7. 63 7.30 
70 2 .41 0. 83 2. 17 I .  5 6. 67 0. 58 17. 79 13. .17 11. 65 5. ,87 1. ,41 0. 80 2.45 
43 2 .21 0. 95 2. 57 1. 5 3. 18 0. 00 18. 04 12. ,23 9. 36 4. 93 1. ,48 1 .  84 2.00 
39 2 .21 0. 94 2. 60 0. 0 -1. 09 0. 00 17. 91 14. ,01 10. 31 9. 76 2. 42 3. 75 3.55 
54 2 .40 0. 84 2. 25 4. ,5 6. 48 -  -  - 1. 33 9. 27 6. ,88 9. 14 1 . ,79 4. ,11 1. 84 2. 69 
69 2 .48 0. 83 2. 04 8. 0 13. 10 - -• — — - -' - — - - 11. 18 18. 15 13. 33 10. 02 11. ,25 5. 97 5. 56 4.30 
02 2 .50 0. 65 1. 80 2. 58 3. 41 5. .75 
20 2.64 0.53 1. 60. 0. 64 1. 15 3.75 
22 2.66 0.51 1. 57 0. 90 1. 50 4.75 
04 2.51 0.65 1. 79 0. 45 0. 74 2.25 
.19 2.63 0.55 1. 62 1. 15 2. 23 5.75 
.94 2.58 0.68 1. 78 1, 38 2. 20 7.75 
.04 2.59 0.62 1. 72 2. 00 3. 60 7.55 
.99 2.57 0.66 1. ,76 2. ,15 4. ,05 7.75 
îracteristics: 
Curvature; 4 = MSL elevation in feet; 5 = Erosion class under present conditions; 6 = Total 
f maximum in present day solum; 9 = Depth, in feet, to less than 28 % clay; 10 = Phi Arithme-
2wness at clay maximum; 13 = Kurtosis at clay maximum; 14 = Phi Arithmetic Mean of surface 
2 sample; 17 = Kurtosis of surface sample; 18 = Depth, in feet, to dry density greater than 
foot; 20 = Depth, in feet, to less than 1 % total carbon; 21 = Depth, in feet, to less than 
th, in feet, to pH greater than 6.5; 24 = Depth, in feet, to primary carbonates; 25 = Absolute 
metric moisture content at 2 feet; 27 = Absolute range in volumetric moisture content at 3 feet; 
range in volumetric moisture content at 5 feet; 30 = Absolute range in volumetric moisture 
r than 28 %; 0 = Access tube number where both moisture-density and the chemical-ohysical oroo-
ot carried out either in the laboratory or in che f ield. 
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Table 15 Correlation Matrix 
1 
1 
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
1 1. 00 
2 28 I .  on 
3 00 .40 1.00 
4 23 .97* .55+ 1.00 
5 18 .23 .53+ .34 1 .00 
6 05 .89* .48 .92* .47 1.00 
7 34 -.71* -.30 -. 72* - .44 -.92* 1.00 
8 56+ -.11 .02 -.16 - .63* -.37 .52+ 1.00 
9 41 -.25 -.20 -.29 - .75* -. 56+ .67* .75* 1.00 
10 25 .47 .48 .  56+ .40 .48 -.27 -.11 -.23 1.00 
11 37 .19 -.18 -.15 .36 .03 -.18 -.43 -.41 .22 1.00 
12 15 .48 .56+ -.56+ - .45 -.49 .31 .11 .20 -.95* .26 1.00 
13 01 -.28 -.28 -.35 - .43 -.37 .28 .25 .27 -. 86* -. 64* -.89* 1.00 
14 39 .01 .10 .08 .73* .31 - .44 -.69* -.72* .45 .74* - .  50+ -. 68* 1.00 
15 57+ -.19 -.19 -.16 .52+ .12 -.36 -. 69* -.62* .06 .82* -.14 -.43 .89* 1.00 
16 47 -.11 -.26 -.20 -.82* -.42 .52+ .71* .78* -.39 -.72* .44 .  60+ -.92* -.85* 1.00 
17 54+ -.03 -.14 -.10 -.72* -.32 .46 .71* .69* -.22 -.73* .29 .48 -,86* -.90* .97* 1.0 
18 63* .55+ -.02 .43 -.32 .25 -.11 .52+ .35 .09 -.25 -.16 -.02 -,30 -.31 ,34 .3 
19 11 -.18 -.25 -.27 - .57+ -.32 .21 .32 .50+ -. 57+ -.52+ .55+ ,64* -,59+ -.36 .60+ .4 
20 24 -.51+ - .40 -.54+ -.73* -.72* .76* .59+ .80* -.50+ -.25 .56+ .48 -.72* -.47 . 66* .5 
21 23 -.59+ -.49 -. 62* - .68* -.77* .79* .51+ .67* -. 50+ -.13 .58+ ,46 -. 60+ -.35 . 5 6+ .4 
22 59+ -.19 -.24 -.22 - .51+ -.49 .69* .56+ .62* -.07 -.27 .21 .21 -.58+ -.51+ -.52+ .4 
23 35 -.62* -.26 -.63* - .53+ -. 8 6* .97* .59+ .78* -.24 -.19 .27 .25 -.52+ -.42 .55+ .4 
24 70* -.21 -.06 -.23 - .49 -.55+ .81* .73* .73* -.03 -.48 .14 .27 -. 69* -.73* .68* .6 
25 21 - .40 .01 -.33 .09 -.35 .33 -.28 .06 -.17 -.04 .14 .10 -.07 -.06 .10 .1 
26 15 -.73* -.15 -. 64* - .18 -.63* .56+ .14 .37 -.20 .05 .28 .13 -.13 -.02 .17 .1 
27 26 .34 .37 .40 .56+ .59+ -. 64* -.33 -. 54+ .01 .23 -.05 -.10 .33 ,37 -. 56+ -,5 
28 10 .36 .19 .35 .07 .42 .40 .19 -.11 .32 .05 -.31 -.28 .18 .14 -.25 -.2 
29 23 .28 .50+ .31 .24 .23 -. 08 .35 .02 .38 .06 -.43 -.33 .11 .01 -.27 -.2 
30 00 -.32 .08 -.33 - .03 -.30 .25 .37 .14 -.27 -.18 .24 .29 -.09 ,02 .00 -.0 
31 52+ .90* .48 .91* .23 .73* -.47 .02 -.05 .45 -.23 -.45 -.23 -,10 -.31 -.01 - . 0  
^Numbers in row 1 refer to the following univalued profi le characteristics: 
1 = S Tone in %; 2 = Distance from lowest point along traverse in feet; 3 = Curvature; 4 = MSL eleva 
measured in feet; 7 = Total al luviation measured in feet; 8 = Depth, in feet, to clay maximum in the 
Arithmetic Mean at clay maximum; 11 = Standard Deviation at clay maximum; 12 = Skewness at clay maxi 
sample; 15 = Standard Deviation of surface sample; 16 = Skewness of surface sample; 17 = Kurtosis o 
pounds .per cubic foot; 19 = Range in dry density up to 85 pounds per cubic foot; 20 = Depth, in feet 
total carbon; 22 = Depth, in feet, to minimum total carbon; 23 = Depth, in feet, to pH greater than 
volumetric moisture content at 1 foot; 26 = Absolute range in volumetric moisture content at 2 feet; 
range in volumetric moisture content at 4 feet; 29 = Absolute range in volumetric moisture content at 
31 = Average depth to volumetric moisture content greater than 28 %. 
2 Probabil i ty of 0.05 equals r value of 0.497 or greater (+) ;  Probabil i ty of 0,01 equals r value 
Correlation Matrix (AT # 0-14) 
4 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 
00 
89* 1 .00 
92* - .85* 1.00 
86* - .90* .97* 1,00 
30 - .31 .34 .34 1.00 
59+ - .36 .60+ .43 .07 1.00 
72* - .47 . 66* .54+ .05 .37 1.00 
6(H- -.35 .564- .46 -.02 .23 .97* 1.00 
58+ - .51+ -.52+ .49 .26 .01 .80* .82* 1.00 
52+ - .42 .55+ .49 -.03 .19 .85* .86* .78* 1.00 
69* - .73* . 68* . 68* .24 .15 .74* .71* .89* .85* 1 .00 
07 - .06 .10 .12 -. 58+ -.04 .15 .19 -.04 .29 .06 1.00 
13 - .02 .17 .13 -.53+ .29 ,49 .46 .22 .52+ .28 .48 1. 00 
33 .37 -. 56+ -.52+ -.01 - .28 -.40 -.41 -.37 -.61+ - .51+ - . 1 0  .10 1 .00 
18 .14 -.25 -.20 .47 -.19 -.18 -.22 .05 -.33 - .12 -.64* - .17 .53+ 1.00 
11 .01 -.27 -.22 .45 -.25 -.08 -.13 .23 -.01 .17 -. 57+ - .20 .35 .74* 
09 .02 .00 -.04 .14 .14 .26 .24 .28 ,24 .23 -.37 .20 .20 .56+ 
10 - .31 -.01 -.06 .58+ .25 -.28 -.36 .05 -.35 .05 -,29 - .59+ , .28 .26 
. 64* 1. 00 
,32 -.29 1 . 0 0  
:ure; 4 = MSL elevation in feet; 5 = Erosion class under present conditions; 6 = Total erosion 
clay maximum in the present day solum; 9 = Depth, in feet, to less than 28 % clay; 10 = Phi 
cewness at clay maximum; 13 = Kurtosis at clay maximum; 14 = Phi Arithmetic Mean of surface 
Le; 17 = Kurtosis of the surface sample; 18 = Depth, in feet, to dry density greater than 85 
20 = Depth, in feet, to less than 1 % total carbon; 21 = Depth, in feet, to less than 0.5 % 
to pH greater than 6.5; 24 = Depth, in feet to primary carbonates; 25 = Absolute range in 
content at 2 feet; 27 = Absolute range in volumetric moisture content at 3 feet; 28 = Absolute 
moisture content at 5 feet; 30 = Absolute range in volumetric moisture content at 6 feet; 
0.01 equals r value of 0.623 or greater (*). 
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Table 16 Correlation Matrix (AT # 0-21 
l l 2 3 4 5 6 7 8 10 11 12 13 14 15 16 
1 1.00 
2 -.20 1.00 
3 .00 .41+21 .00 
4 -.08 .82* .35 1.00 
5 .20 .21 .38 -.07 1.00 
6 .07 .88* .45+ .84* .19 1.00 
7 -.35 -.64* - .25 -.39 -.50+ .75* 1.00 
8 -.52+ -.18 .00 -.01 -.73* -.26 . 64* 1.00 
10 -.12 .34 .18 .74* - .46+ .47+ .10 .30 1.00 
11 .01 .12 .01 .57* - .56* .32 .19 .31 .94* 1.00 
12 .08 -.33 - .18 -.75* .47+ -.47+ -.09 -.30 -.99* -.94* 1.00 
13 .08 -.23 - .10 -. 64* .55* -.38 -.17 -.34 - . 98* -.98* .97* 1.00 
14 .15 .31 .13 .70* -.13 .49+ -.07 -.05 .88* .85* -.88* -.86* 1.00 
15 .27 .10 - .03 .51+ -.25 .35 .00 -.03 .80* .89* -.81* -.84* .93* 1.00 
16 -.19 -.32 - .17 -.72* .14 -.54* .12 .05 -. 88* -. 87* .89* .86* -.97* -.93* 1.00 
17 -.15 -.28 - .14 -.67* .25 -.46+ .00 -.05 -.90* -.91* .89* .91* -.97* -.95* .97* 
18 -. 48+ .43+ - .01 .58* -.58* .36 .12 .61* .61* .58* -. 64* -. 61* .40 .38 -.40 
19 .05 .00 - .11 .39 -.72* .08 .34 . 50+ . 65* .72* -. 66* -.71* .48+ .55* -.49+ 
25 .22 -.07 .02 .12 .17 -.10 .27 -.14 .05 .01 - .06 -.01 .20 .10 -.13 
26 .06 -.69* - .10 -.75* .08 -.69* .40 .03 - .45+ -.37 .49+ .39 -.45+ -.36 . 48+ 
27 .24 .28 .19 .59* -.08 .56* -.27 .01 .49+ .56* -.54* -.49+ .53* .59* -. 64* 
28 -.05 .29 .08 .49+ -.19 .40 -.05 .31 .42+ .37 - .44+ -.37 .42+ .40 -.43+ 
29 -.18 .26 .31 .42+ -.15 .29 .07 .37 .46+ .40 -.45+ -.43+ .38 .34 -.40 
30 -.05 -.19 .01 -.05 -.12 -.16 .31 .34 .06 .08 -.05 -.09 .08 .11 -.07 
31 -.46+ .87* .45+ .81* .03 .75* -.33 .06 .49+ .29 -. 48+ -.40 .37 .17 -.39 
Numbers in row 1 and column 1 refer to the following univalued profile characteristics: 
1 = Slope in %; 2 = Distance from lowest point along traverse in feet; 3 ,= Curvature; 4 = ] 
6 = Total erosion measured in feet; 7 = Total alluviation measured in feet; 8 = Depth, in f 
Arithmetic Mean at clay maximum; 11 = Standard Deviation at clay maximum; 12 = Skewness at 
Arithmetic Mean of surface sample; 15 = Standard Deviation of surface sample; 16 = Skewness 
Depth, in feet, to dry density greater than 85 pounds per cubic foot; 19 = Range in dry dens 
volumetric moisture content at 1 foot; 26 = Absolute range in volumetric moisture content at 
tent at 3 feet; 28 = Absolute range in volumetric moisture content at 4 feet; 29 = Absolute 
solute range in volumetric moisture content at 6 feet; 31 = Average depth to volumetric mois 
2 Probability of 0.05 equals r value of 0.413 or greater (+) ; Probability of 0.01 equals 
able 16 Correlation Matrix (AT # 0-21) 








.58* -. 64* 
.72* -. 66* 
.01 -. 06 
.37 .49+ 
.56* -. 54* 










-.71* . 48+ 
-.01 .20 













.36 . 48+ 
.59* -. 64* 






























. 60* . 7 6* 
.30 .33 
1.00 
- . 1 1  1 . 0 0  
ng univalued profile characteristics: 
averse in feet; 3 ,= Curvature; 4 = MSL elevation; 5 = Erosion class under present conditions; 
on measured in feet; 8 = Depth, in feet, to clay maximum in the present day solum; 10 = Phi 
m at clay maximum; 12 = Skewness at clay maximum; 13 = Kurtosis at clay maximum; 14 = Phi 
ion of surface sample; 16 = Skewness of surface sample; 17 = Kurtosis of surface sample; 18 = 
r cubic foot; 19 = Range in dry density up to 85 pounds per cubic foot; 25 = Absolute range in 
nge in volumetric moisture content at 2 feet; 27 = Absolute range in volumetric moisture con-
ure content at 4 feet; 29 = Absolute range in volumetric moisture content at 5 feet; 30 = Ab-
31 = Average depth to volumetric moisture content greater than 28 %. 
later (+); Probability of 0.01 equals r value of 0.526 or greater (*). 
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Table 17a Correlation Matrix (AT # 0-14, 22, 24-30) 
l l 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
1 1.00 
2 -.05 1.00 
3 .01 .372 1.00 
4 -.02 .96* .47+ 1.00 
5 .43+ .34 .28 .39 1.00 
6 .14 .73* .39 .78* .41+ 1.00 
7 -.38 -.65* -.19 -.63* -.47+ -.83* 1.00 
8 -.54* -.47+ -.08 -. 50+ -.59* -.38 .54* 1.00 
9 -.40+ -.19 -.11 -.14 -.51+ .04 .12 .46+ 1.00 
10 -.23 .02 .14 -.03 -.27 -.07 .06 .18 -.01 1.00 
11 -.08 -.07 .10 .01 -.21 .05 .00 -.14 .01 .52* 1.00 
12 .17 -.07 -.25 -.03 .24 .01 -.02 -.15 .00 -.97* -.60* 1.00 
13 .15 .01 -.19 .00 .33 .01 -. 06 -.09 -.06 -.89* -.83* .93* 1.00 
14 .47+ .17 .30 .19 .50+ .25 -.37 -.49+ - .47+ .33 .52* -.41+ -.43+ 1.00 
15 .47+ -.12 .05 -.08 .25 .09 -.22 -.35 -.33 .23 .71* -.32 - .48+ .83* 1.00 
16 -.49+ -.21 -.43+ -.24 -.49+ -.29 .38 .48+ .47+ -.33 -.55* .41+ .44+ -.94* -.82* 1.00 
17 .51* -.09 -.32 -.11 -.42+ -.21 .32 .41+ .43+ -.30 -.58* .38 .44+ -.89* -.90* .96* 
20 -.31 -.16 -.23 -.07 -.47+ -.11 .26 .21 .77* -.32 .00 .33 .18 -.56* -.39 .52* 
21 -.29 -.26 -.28 -.16 -.46+ -.16 .30 .21 .73* -.30 . 06 .33 .16 -.49+ -.30 .46+ 
22 -.43+ -.04 -.12 .03 -.35 .05 .10 .21 .82* -.04 .06 .08 -.02 -.40 -.31 .36 
Table 17b Correlation Matrix (AT # 0-30) 
1 1,00 
2  - .12  1 .00  3  
3 .00 .38+ 1.00 
4 -.04 .84* .36+ 1.00 
5 .31 .25 .29 .00 1.00 
8 -.51* -.33 -.06 -.16 -.65* 1.00 
10 -.11 .22 .12 .59* -.51* .32 1.00 
11 .00 .07 .04 .49* -.57* .25 .92* 1.00 
12 .08 -.21 -.14 - .60* .51* -.31 -.99* -.92* 1.00 
13 .08 -.15 -.09 -.55* .56* -.31 -.97* -.97* .96* 1.00 
14 .19 .27 .17 • .63* -.15 -.01 .86* .83* -.86* -.85* 1.00 
15 .26 .05 .03 .44+ -.28 .03 .80* .89* -.81* -. 86* .92* 1.00 
16 -.23 -.27 -.22 -. 64* .16 .02 - .86* -.85* .87* .85* -.97* -.93* 
17 -.17 -.22 -.17 -.59* .26 -. 08 -.89* -.90* .88* .91* -.97* -.95* 
%umbers in row 1 and column 1 refer to the following univalued profile characteristics: 1 = 
tance from lowest point along traverse in feet; 3 = Curvature; 4 = MSL elevation; 5 = Present d; 
Total erosion in feet; 7 = Total alluviation in feet; 8 = Depth, in feet, to solum clay maximum; 
to less than 28 % clay; 10 = Phi Arithmetic Mean at clay maximum; 11 = Standard Deviation at cl. 
ness at clay maximum; 13 = Kurtosis at clay maximum; 14 = Phi Arithmetic Mean of surface sample; 
tion of surface sample; 16 = Skewness of surface sample; 17 = Kurtosis of surface sample; 20 = ] 
than 1 % total carbon; 21 = Depth, in feet, to less than 0.5 % total carbon; 22 = Depth, in feet 
^Probability of 0.05 equals r value of 0.404 or greater; Probability of 0.01 equals r value o 
3 
Probability of 0.05 equals r value of 0.355 or greater; Probability of 0.01 equals r value o 
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Table 17a Correlation Matrix (AT # 0-14, 22, 24-30) 
6 7 8 9 10 11 12 13 14 15 16 17 20 21 22 
L+ 1.00 
1+ -.83* 1.00 
)* 
-.38 .54* 1.00 
L+ .04 .12 .46+ 1.00 
-.07 .06 .18 -.01 1.00 
.05 .00 -.14 .01 .52* 1.00 
1.00 
.84* 1.00 
Table 17b Correlation Matrix (AT # 0-30) 
.01 -.02 -.15 .00 -.97* -.60* 1.00 
.01 -. 06 -.09 -.06 -.89* -.83* .93* 1.00 
}f .25 -.37 -.49+ -.47+ .33 .52* -.41+ -.43+ 1.00 
.09 -.22 -.35 -.33 .23 .71* -.32 -. 48+ .83* 1.00 
}+ -.29 .38 .48+ .47+ -.33 -.55* .41+ .44+ -.94* -.82* 1.00 
-.21 .32 .41+ .43+ -.30 -.58* .38 .44+ -.89* -.90* .96* 1.00 
7+ 
-.11 .26 .21 .77* -.32 .00 .33 .18 -.56* -.39 .52* .49+ 1.00 
-.16 .30 .21 .73* -.30 .06 .33 .16 -.49+ -.30 .4fr+ .43+ .98* 









6 .02  
6  - . 0 8  
1.00 
92* 1.00 
99* -.92* 1.00 
97* -.97* .96* 1.00 
86* .83* - .86* -.85* 
80* .89* -.81* -. 86* 
86* -.85* .87* .85* 
89* -.90* .88* .91* 
1.00  
.92* 1.00 
-.97* -.93* 1.00 
-.97* -.95* .97* 1.00 
umn 1 refer to the following univalued profile characteristics: 1 = Slope in %; 2 = Dis-
traverse in feet; 3 = Curvature; 4 = MSL elevation; 5 = Present day erosion class; 6 = 
tal alluviation in feet; 8 = Depth, in feet, to solum clay maximum; 9 = Depth, in feet, 
Phi Arithmetic Mean at clay maximum; 11 = Standard Deviation at clay maximum; 12 = Skew-
rtosis at clay maximum; 14 = Phi Arithmetic Mean of surface sample; 15 = Standard Devia-
Skewness of surface sample; 17 = Kurtosis of surface sample; 20 = Depth, in feet, to less 
epth, in feet, to less than 0.5 % total carbon; 22 = Depth, in feet, to minimum total car. 
Is r value of 0.404 or greater; Probability of 0.01 equals r value of 0.515 or greater. 
Is r value of 0.355 or greater; Probability of 0.01 equals r value of 0.456 or greater. 
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over the absolute range in volumetric moisture content. Gener­
ally higher correlations are found when soil moisture is com­
pared with landscape parameters; however, vegetation, which is 
not included in the data set, may exert an overriding influence 
on soil moisture. This factor was not included in the experi­
mental design; therefore the effect of évapotranspiration is 
not known. 
Where high correlations exist, as between distance and el­
evation, extreme care must be used in interpreting the data. 
The correlations coefficent between the two variables is 0.97. 
In spite of the fact that this value is highly significant, the 
linear relationship between distance and slope is not accept­
able as a hillslope model. It does not account for the 
presence of a convex landscape element in the shoulder and 
summit positions, nor does i t express the concave nature of the 
foot slope and toe slope. These elements are very important 
with respect to the interpretation of soil genesis. Therefore 
i f this measure is to be used in multiple regression equations, 
i t should be included with a corresponding one which to some 
degree expresses the true nature of the landscape features 
along the traverse, such as per cent slope, or curvature. 
Of the 31 variables found in Table 14 there are only five 
which do not show any significant correlation with landscape 
parameters. These are (1) standard deviation at clay maximum, 
(2) kurtosis at clay maximum, (3) range in VHC at 1 foot, (4) 
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range in VMC at 4 feet, and (5) range in VMC at 6 feet. As has 
been mentioned previously, the soil moisture values appear to 
be more reflective of évapotranspiration than of anything else. 
It is not, therefore, surprising to find significant correla­
tions with landscape components occurring in only H out of the 
7 l isted soil moisture parameters. 
Between the low correlations of soil moisture and 
particle-size parameters and the high correlations frequently 
found clustered around closely related measurements—such as 
total carbon, pH, and primary carbonates—are medium to low 
level correlations. These may be expressed by the relationship 
between all the particle-size parameters and the range in dry 
density to 85 pounds per cubic foot. Such medium level corre­
lated parameters may be used to increase significantly the var­
iability accounted for in a multiple regression model. 
The initial step in the regression analysis assumed a full 
model in which all the major subdivisions of the correlation 
matrices (where significant coefficients of correlation were 
derived) were included. Where all members of a cluster, such 
as within the 3 total carbon measures, gave high correlations, 
an effort was made to use only one member of the cluster. This 
was not held as a rigid criterion, however, as i t was necessary 
in some cases to include similarly related measures. Such was 
found to be the case in the soil moisture variables which do 
not contain very high correlations with the other members of 
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the matrix. 
As i t is desirable to work with the smallest model possi­
ble, both from statistical and practical aspects, an iterative 
procedure was established whereby the T-values generated in the 
first run were taken to be indicative of the most desirable 
order for the elements within the equation. Low T-values which 
produced low F-values in the multiple regressions were com­
pletely eliminated from the equations. The remaining terms 
were then ordered from high to low T-values and rerun to obtain 
the coefficients for the reduced model. Because of the 
stepwise process, the overall model was incompletely specified, 
and the outcome of the test at each stage was conditional on 
the outcome of the previous tests. In such a case, the proba­
bility level at which the final model was tested, more than 
l ikely, was not really the same as the initially specified 
level (Bancroff, 1968) . The resultant expressions, their F-
values, and standard errors are l isted in Table 18. Informa­
tion contained in this table pertains to holes 0-14, which is 
considered as one system. Introduction of data from holes 
15-21 changes both the components and their order within the 
regression equations. Therefore, the regressions, F-values, 
and standard errors for holes 0-21 are placed in a different 
table (no. 19). For similar reasons the regressions for access 
tubes 0-14, 22, and 23-30 are contained in Table 20. In each 
table the regressions are ranked according to their F statist 
Table 18. Multiple regression equations—univalued profile characteristics (AT // 0-14) 
Characteristics Equations F Value Std. 
Dev. 
alluviation " " 219.76 + .3076(24) - .4736(6) - .8156(20) + .6143(23) - .4751(9) 1129.71*^.3294 
Total (6) = - 1131.26 + .9463(4) - .0263(2) + 1.4161(21) - 1.1122(23) 
erosion - .0336(31) - .4335(7) - 1,4708(20) 360.41* 1.07 
^ (24) = - 350.94 + .4375(21) + .2948(4) - .0118(2) - .2648(6) + .1620(7) 142.65* .53 
(23) = 155.26 -!- 1.3770(22) + 1.3484(23) - 21.1947(14) - 2.7434(20) -
80.12* 1.41 
Depth to < 17% 
total carbon (20) = - .86 - .2162(6) - .7515(7) + .7556(23) + 2.4191(24) - .1988(9) 47.49* .34 
Depth to < 5% 
total carbon (21) = - 2.56 - .4677(7) - .1826(6) + .6175(22) + .5509(23) - .1335(5) 27.15* .77 
Std. Dev. of 
surface sample (15) = 2.58 - .0254(24) + .0098(7) + .0335(22) + .0277(5) 18.41* .04 
'°t- »=i(22) = 3.12 - .0405(7) - .5918(5) + .3453(24) + .9850(23) - .9742(9) -
caîb^r .6513(8) 13.83* .99 
28%^clay ^ (9) = 1-00 + .4573(23) - .1466(7) - .2748(5) + .3457(8) 13.59* .61 
Skewness of 
surface sample (16) = .66 - .0416(5) + .0049(24) - .0241(21) + .0276(20) 12.53* .04 
^Probability of an F Value greater than .005 indicated by *. 
Probability of an F Value greater than .010 indicated by /. 
Probability of an F Value greater than .025 indicated by x. 
Probability of an F Value greater than .050 indicated by +. 
Probability of an F Value greater than .100 indicated by •. 
Table 18. (Continued) 
Characteristics Equations F Value Std. 
Dev. 
Eepth to VMC 
> 28% (31) 
Range in VMC 
£.t 6 ft. (30) 
Range in VMC 
£.t 4 ft. (28) 
P ange in VMC 
e.t 5 ft. (29) 
Elurface sample 
kurtosis (17) 
= - 1.67 - 1.9013(7) + 1.1324(24) + 1.4981(23) + 1.7164(5) 
= - 1.38 - .0663(6) + .2523(28) + .2602(29) 
= 14.36 + .3198(27) + .5554(29) - .6999(25) 
= .14 + .2919(3) + .4528(28) - .0320(6) + .3064(30) 
= 1.73 - .0491(5) + .0371(9) 
IMC range 
e.t 2 ft. (26) = 23.83 + .4644(19) - .0409(2) + .7681(7) + .7143(6) 
arithmetic 
mean at (14) 
Eiurface 
Range in dry 
density to (19) 
£15 Ib./cu.ft. 
Depth to 
clay max. (8) 
Depth to dry 
density value(18) 
> 85 Ib./cu.ft. 
\'MC range 
at 1 ft. (25) 
= 7.03 - .0126(24) - .0232(20) + .0252(22) + .0449(5) 
= - 51.69 + 33.5982(12) + 17.2281(16) 

















= 22.74 + 1.7885(8) - .3961(26) - .5770(25) - .2856(1) + .1295(31) 5.45x 2.81 
= 18.50 - .3423(28) + .2389(26) + .0308(6) 5.00X 1.24 
Table 18. (Continued) 
Characteristics Equations F Value Std. 
Dev. 
Skewness at 
clay max. (12) = .47 - .0045(3) + .0094(20) + .0044(19) 4.54x .04 
Std. Dev. at 
clay max. (11) = 2.75 - .0052(19) - .0050(24) + .0035(7) 4.43x .03 
( I  arithmetic 
irean at clay (10) = 2.39 - .0024(6) - .0103(19) + .0041(4) 3.95+ .06 
irax. 
F.urtosls at 
clay max. (13) = 1.46 + .0078(19) + .0146(20) + .0084(5) 3.73+ .04 
VMC range to 
at 3 ft. (27) = 12.05 + 1.1875(5) - .5745(7) + .0098(24) + .0773(23) 2.99- 2.83 ^ 
Table 19. Multiple regression equations—univalued profile characteristics (AT it 0-21) 
Characteristics Equations F Value Std. 
Dev. 
Total erosion (6) = - 18.55 - .6445(7) + .4552(27) - 18.5180(16) + .0300(2) 
+ .3254(31) 56.83* 3.47 
Dfipth to > 28% 
VlIC (31) = - 122.48 - .7608(1) + .0186(2) + .1123(4) + .2637(3) 36.93* 2.47 
Total 
aLluviation (7) = - 5.78 - .3557(6) + 3.9153(8) 31.23* 3.85 
0 arithmetic 
mean at (10) = - 2.79 + .0084(4) - .0678(5) 23.44* .15 
clay max. 
Range in VMC (29) = - 81.54 + 1.2368(30) + .0462(4) + 3.4211(10) + 1.9807(17) 
at 5 ft. + .0229(18) 18.47* 1.46 
Range in VMC 
at 4 ft. (28) = - .6582 + .3767(27) + .9362(30) + .2354(18) 18.00* 2.07 
Range in VMC 
at 6 ft. (30) = .73 + .4699(29) + .0617(7) 17.10* 1.17 
D:pth to dry (^g) = 14.92 - .4953(26) + .2461(28) + .2835(19) + .0995(31) -
a^nsxty > od .4613(1) + 1.2704(8) - .6813(10) 16.89* 2.16 
X  3 • / C U •  I L  #  
Range in VMC 
at 3 ft. (17) = 10.48 - .0071(4) - .0189(19) 12.96* .21 
Dspth to 
clay max. (8) = 1.35 + .0449(7) - .2103(5) + .0475(18) - .0559(1) 12.49* .52 
^Probability of an F Value greater than .005 indicated by *. 
Probability of an F Value greater than .010 indicated by /. 
Probability of an F Value greater than .025 indicated by x. 
Probability of an F Value greater than .050 indicated by +. 
Probability of an F Value greater than .100 indicated by •. 
Tilble 19. (Continued) 
Characteristics Equations F Value Std. 
Dev. 
Range in dry 
density to 85 
Ib./cu.ft. 
(19) = 100.09 - 3.1727(5) - 15.1110(17) + .3235(27) - 22.9369(11) 12.08* 3.40 
S.cewness at 
clay max. (12) 9.21 - .0072(4) - . 0108(26) + .0228(5) + .0079(31) - .0071(18) 11.40* .08 
Kurtosis at 
clay max. (13) = 9.14 - .0061(4) - . 0177(19) - .0506(5) - .0171(29) 10.74* .19 
Skewness of 
surface sample (16) 6.20 - .0045(4) - . 0106(27) + .0031(6) 9.60* .09 
VMC range 




(11) = .0995 + .0020(4) - .0309(5) + .0082(27) + .0064(19) 8.75* .09 
Jitd. Dev. of 




(14) - 5.15 + .0099(4) 4 • .0122(27) - .0072(6) 7.21* .18 
Range in VMC 
•ît 3 ft. 
(27) - 10.64 + .5958(28) 
+ 7.8467(11) 
+ .1197(6) - .2801(18) + .1721(19) 
6.20/ 2.93 
Table 20. Multiple regression equations—univalued profile characteristics (AT // 0-14, 22, 24-30) 
Characteristics Equation F Value Std. 
Dev. 
Total erosion (6) = 
Total alluviation(7) = 
Depth to < .5% 
total carbon (21) 
Depth to < 28% 
c.'.ay (9) = 
Depth to minimum 
total carbon 
-643.94 - .9617(7) + .5297(4) + .5273(5) 
- 629.51 - .8744(6) + .5226(4) - .0109(2) 




1.14 + .6892(12) + .6949(20) - .2986(5) - .3453(22) + .1045(23) 22.90* .64 
21.53* 1.20 
S1:d. dev. in 
surface sample 
Depth to < 1% 
total carbon 
Depth to clay 
maximum 
0 arithmetic 






(22) = 4.89 + .5882(21) - .2343(1) + .3119(9) 
(15) = - .7080 + 1.2380(11) + .0074(1) - .0202(20) 
(20) = 23.54 + .2283(22) - 3.2094(14) - .2217(5) 
(8) = 2.17 + .0790(7) - .1042(1) - .2454(5) 
(14) = 7.19 - .1595(20) + .0632(21) - .0243(8) 
(16) = .61 + .0919(20) - .0445(21) - .0074(3) - .0047(1) + .0120(8) 







N J  
M  
Probability of an F Value greater than .005 indicated by * 
Probability of an F Value greater than .010 indicated by / 
Probability of an F Value greater than .025 indicated by x 
Probability of an F Value greater than .050 indicated by + 
Probability of an F Value greater than .100 indicated by • 
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tic. Those with high values are listed first; the ones with 
lower values are given toward the bottom of the tables. The 
probability levels are noted in the following manner; <.10 = 
•, <.05 = +, <.025 = X, <.01 = /, <.005 = *. These values are 
not the same for each eguation, as different numbers of vari­
ables are used in the regressions. The values are defined by 
their various significance levels according to the F table 
given by Steel and Torrie {I960, pp. 436-141). 
The only landscape parameters which appear in Tables 18 
through 20 are total erosion and total sedimentation. Their F-
values are extremely high in all three tables. Those parame­
ters which are common to both eguations in Table 18 are 1) 
distance from base of traverse, 2) elevation, 3) total sedimen­
tation in the former, 4) total erosion in the latter, 5) depth 
to < 1 per cent total carbon, 6) depth to < .5 per cent total 
carbon, and 7) depth to pH value > 6.5. The prediction egua­
tion for total sedimentation also includes the average depth to 
VMC > 28 per cent; that of total erosion includes in addition 
to the above: a) depth to > 28 per cent clay, and b) depth to 
primary carbonates. 
These two equations are quite significant because they i l­
lustrate that landscape parameters alone can not be used in a 
model that is designed to express the present soil-landscape 
system. Although the major reduction in variance occurs with 
the first few variable terms, the variance reduction due to 
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regression of the complete model is responsible for lowering 
the standard error of estimate to approximately 1/5 what i t 
would be i f the model were reduced to the first few terms. 
Therefore the inclusion of mechanical, chemical, and soil 
moisture data into the model significantly strengthens its pre^ 
dictive value. 
A review.of the correlation matrices shows that landscape 
parameters may be useful in setting up a model, but because all 
the parameters are not significant in any one case i t would be 
unreasonable to include them all in every equation. 
The remaining equations in each table are arranged in 
order of their predictive value. Within the system that 
encompasses holes 0-14, the mechanical, physical, chemical, and 
soil moisture parameters have respectively lower F-values. The 
particle-size parameters for the surface samples are inter­
spersed among the above components. However the particle-size 
values at the clay maximum have l itt le predictive value as they 
are significant at only the 5 per cent level. 
With the addition of 7 more sample sites to the above 
system (now inclusive from 0-21) , the F-values at which the 
various levels of significance are measured are lowered. All 
19 equations are significant at the .005 probability level. 
Also the order of their appearance in Table 19 is changed. 
Some of the moisture variables assume a fairly high rank; how^ 
ever in this case total carbon, pH, and depth to primary car-
230 
bop-ates have been removed from the models because calcium car­
bonate occurs in the surface samples of holes 15 through 21. 
Therefore 7 of the components considered in holes 0^14 do not 
appear when the number is increased to 22. 
In Table 20 where uni-valued profile characteristics from 
0-14, 22, and 24-30 are compared, total erosion and total sedi­
mentation are again very highly ranked (equations number 1 and 
2 respectively). The depth to < .5 per cent total carbon, is 
ranked as the number 3 prediction equation. In accordance with 
data presented in Chapter VI of this thesis, the depth to < 28 
per cent clay assumes the 4th ranked prediction equation. It 
is followed by the depth to < 1 per cent total carbon (equation 
#7) and depth to clay maximum (equation #8) .  
2. Discussion 
An attempt has been made here to determine how well the 
uni-valued profile characteristics may be explained in terms of 
a combination of landscape parameters, erosional and 
sedimentational data, soil moisture variables, and chemical, 
physical, mechanical, and particle-size parameters. 
A total of 58 prediction equations have been generated. 
Of these, 51 of them contain one or more landscape parameters. 
All of the equations are significant at or greater than the .05 
probability level, according to the F test. 
Those factors which most frequently account for the 
greatest reduction in variance within the equations are total 
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erosion, total sedimentation, and the present day erosion 
class. Per cent slope and distance are less effective in vari­
ance reduction, occasionally occurring as the third or fourth 
variable in an equation. Total carbon, pH, and depth to pri­
mary carbonates are frequently found as important variables, 
sometime preceding, and sometime following or interspersed with 
the landscape parameters. 
3. Isometric landscape systems 
In the two previous sections emphasis has been placed on 
the interrelation of uni-valued profile characteristics. 
Within this section both the interrelated and aspects of the 
system will be i l lustrated with respect to their position in 
the landscape. Those components which will be considered are 
(1) organic carbon, (2) calcium carbonate equivalents, (3) phi 
arithmetic mean, and (4) two moisture data sets. 
The total carbon distributions are il lustrated in Figure 
36 for the noncalcareous part of the system. Isopleths con­
structed between points of equal total carbon values indicate 
that the system may be subdivided into five major groupings. 
The f irst grouping includes holes 0 through 3. These positions 
represent the summit and summit-shoulder transition zones. 
Distribution of total carbon is fairly uniform with depth, 
having an average depth of 7 feet to the point where there is 
no recorded carbon in the system. At site 3, only 0.5 foot of 
material has been eroded from the surface. 
Figure 36. Distribution of total carbon (organic) above calcareous 
loess in Access Tubes 0-14 
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Access sites 3 to 6 represent that part of the system that 
has experienced the greatest erosion along with minimal alluvi-
ation. At hole 3 the organic carbon isopleths bend downslope 
and progressively come closer to the surface. The minimal 
carbon depth is recorded in site 6 where only 1.33 feet of 
noncalcareous material l ie over the calcareous parent material. 
From site 7 to 12, the alluvial f i l l material dominates. 
As a result, the organic carbon values are quite high to con­
siderable depths. Values greater than 0.23 per cent are found 
to a depth of 16.5 feet in site 9. Within the solum of the 
eastern summit this value is found to occur somewhere between 
2.5 to 3.5 feet below the surface. Therefore the upper 16.5 
feet of alluvial f i l l material in site 9 are thought to have 
been derived from the solum of the soil profile which developed 
on the sideslopes between sites 6 and 3. Moment analysis has 
previously indicated that this was the case. 
Sample sites 13 and 14 are similar to 0-3 on the eastern 
summit. However, they do not exhibit the maximum translocation 
organic carbon that occurs on the eastern summit. This fact, 
coupled with the recognized density and total erosion data from 
the two sites (13 and 14), indicates the topographic position 
has been rendered unstable in relatively recent time. 
With the exceptions of holes 3, 5, and 6, all the sites 
have a maximum of at least 2.0 per cent total carbon in the 
surface sample. Redistribution of organic carbon in the 
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surface foot seems to occur quite rapidly after erosion. How­
ever, deeper penetration appears to be dependent on the removal 
of carbonates, reduction in dry bulk density, and time—-or more 
correctly, the length of time a particular site is stable. 
The calcium carbonate equivalent data, which are given in 
per cent, are presented in Figure 37. Within the leached zone 
(Tllb) the carbonate equivalent is generally less than 1 per 
cent. In going from the leached to the upper calcareous unit 
(Zone Il ia) the pH increases from approximately 6.8 to greater 
than 7.2. Carbonate equivalent increases from less than 3 per 
cent to a value greater than 6 per cent within one to two feet. 
At the base of Zone l l la the values drop back below 6 per 
cent, then increase rapidly to greater than 8 per cent in the 
upper part of Zone II. They reach a low of less than 2 per 
cent at the base of Zone II. 
Inspection of Figure 9 showing the stratigraphie cross 
section il lustrates that the major concentration of secondary 
carbonates is in Zone I l ia. Where the concretions, or loess 
kindchen, predominate, the carbonate equivalent values general­
ly exceed 8 to 10 per cent. At sites 6, 7, and 11 quite high 
calcium carbonate values are recorded in both Zones I l ia and 
II. The pH of the system is approximately 7.8 or higher; 
therefore the high carbonate equivalent data probably reflect 
the potential for reprecipitation even though the concretion 
concentration in Zone II is not high at site 7. Frequently the 
Figure 37, Calcium carbonate equivalent (%) distribution within 
Wisconsin loess between Access Tubes O and 14 
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calcium carbonate is found as bands along shear planes, paral­
lel to the bedding, or precipitated out in the voids caused by 
decayed roots. It is not always recognized as forming loess 
kindchen when i t is reprecipitated in a recognizable form. 
As with the organic carbon data, the depth to the 2 per 
cent CaCO 3 equivalent point in holes 0-3 is relatively con­
stant. The average depth is 11.75 feet, at site H the depth 
is only 7 feet, reflecting the loss of 4 feet of loess by ero­
sion at this site. In hole 5 there are only 3 feet between the 
surface and the 2 per cent CaCO] equivalent l ine. As 9 feet 
have been removed from the surface by erosion at this site, the 
depth to the 2 per cent value prior to erosion would have been 
recorded at 12 feet. Site 6 has had 15.8 feet of material 
removed from its surface, and consequently has just over a foot 
of noncalcareous material which has been defined as alluvial 
f i l l. Zone I l ia has only a thickness of 8 feet at this site, 
whereas i t is 11 feet thick at site 5, and 12.75 feet thick at 
site 4. Thus not only has all of the noncalcareous material 
been eroded from site 6 but between 3 and 5 feet of Zone I l ia 
are missing from the section also. The carbonates, therefore, 
are at a depth of 1 1/2 feet below the surface, not because of 
profile development, but because of the past erosional and 
depositional history at this site. 
Sites 7 through 12 are all part of the alluvial f i l l com­
plex. Zone II may be recognized under the f i l l in holes 7, 11, 
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and 12. Zone I l ia is also recognized in hole 12, but there are 
not sufficient data from this hole to be very definitive 
regarding zone separation. Within the alluvial f i l l complex, 
the pH of the system never exceeds 7.06. In most of the sites 
it is below 6.85. These low pH values preclude the possibility 
of carbonate precipitation within the f i l l, even though carbon­
ate is apparently precipitated up to the very edge of the f i l l 
in the undisturbed calcareous loess. 
At access sites 13 and 14 the 2 per cent calcium carbonate 
equivalent occurs at a depth of 4.4 and 5 feet respectively. 
It is suspected that the removal of carbonates has not pro­
gressed as rapidly on the western summit as i t has on the 
eastern summit because of the relatively narrow width of the 
western summit. In both sites (13 and 1U) the clay maximum is 
found occurring in the surface horizons. The dry density in 
the solum has a low value of 78.5 Ib./cu. ft., whereas on the 
eastern summit an average low value of 71 Ib./cu. ft. is re­
corded in the solum. These factors indicate that erosion has 
removed the upper part of the solum. Erosion combined with the 
lower potential for downward movement of surface moisture has 
resulted in carbonates occurring closer to the surface than 
they do on the wider eastern summit. 
Iron bands and marked concentrations of carbonate 
concretions occur in the upper 1 to 2 feet of holes 15 through 
20. These discrete concentrations represent one or two sepa­
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rate erosional surfaces. The material above these contacts may 
be considered as pedisediment. At site 20 the pedisediment has 
been covered by 16 inches of postsettlement f i l l. The 
pedisediment appears to have been derived from Zone I l ia, for 
very few concretions are found in Zone II either in this 
traverse or in the ore previously discussed. The concretions 
are concentrated along the erosional- contacts in the same 
manner that lag gravels are formed. Iron bands have apparently 
formed following the deposition of the pedisediment. 
The carbonate distribution is basically the same as that 
defined for the westfacing slope in Figure 37 with the excep­
tion of the pedisediment and the missing Zones I l lb and IIIc. 
Because of the progressive truncation of Zone I l ia and II 
downslope, the calcium carbonate equivalents increase in the 
surface in the downslope direction. The maximum values are re-» 
corded at site 20 where the lag concretions have a very high 
concentration. Here the calcium carbonate equivalent is 18.3 
per cent at a depth of 28 to 32 inches. 
The nature of the alluvial f i l l found in site 21, with 
regard to carbonates, has been strongly influenced by charac­
teristics of the material derived from the nose slope. Carbon­
ate concretions are sporadically distributed throughout the 
f i l l .  T h e  u p p e r  2 0  i n c h e s  h a v e  p H  v a l u e s  g r e a t e r  t h a n  7 . 2 .  
From 32 to 60 inches the reaction is generally below 7. Below 
96 inches the pH values are greater than 7.4. The occurrence 
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of pH values > 7.4 is in direct contrast to the alluvial f i l l 
materials found in sites 6 through 12 of the previous traverse. 
Particle size data indicate that the material above 126 inches 
is equivalent to units 2a and 2b in hole 9. The material below 
126 inches is designated as unit 1 and is the only continuously 
calcareous alluvial f i l l unit recognized in the study area. Of 
the four samples which were run, the CaCOg equivalent ranged 
from 2.3 to 8.6. However the physical descriptions obtained in 
the field indicate that much higher concentrations may occur. 
The same systematic relationship obtained in the first two 
traverses is repeated in holes 22-30 with only slight local 
variation. The data are contained in Appendix IV. 
The isoplethic diagram. Figure 38, i l lustrates the varia­
bility of the loess and alluvial f i l l system with regard to the 
phi arithmetic mean. These data, which are inclusive of all 
particle size fractions, have been derived by the method of mo­
m e n t s .  T h e  a b s o l u t e  r a n g e ,  i n  p h i  u n i t s ,  i s  f r o m  <  6 . 2  t o  >  
8 . 0 .  T h i s  c o r r e s p o n d s  t o  a  r a n g e  o f  1 3 . 8  m i c r o n s  t o  3 . 8  
microns. The higher phi values are found in the Yarmouth silty 
clay and the lower ones are in a lenticular shaped body that 
separates Zone II from Zone I l ia on the west facing hillslope. 
Values greater than 7 characterize the solum (Zone IIIc). 
The noncalcareous unit (Zone Il lb) has values that range be­
tween 7 and 6.6. Below 6.6 the samples are generally calcare­
ous and are thought to represent the initial state of the 
Figure 38. Phi arithmetic meem isopleth for Access Tubes O 
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parent material at the time of deposition. The absolute mini­
mum value, < 6.2 but > 6.0, separates Zones Ilia and II. Below 
this point the phi mean begins to increase. The lower part of 
Zone II, where the CaCOg equivalent data are below 2.0 per 
cent, is greater than 6.6. The boundary between Zones II and I 
occurs where the phi mean is greater than 6.8. The break be­
tween Zone I and the Sangamon Paleosol occurs at a value of 
7.0. This break can only be found at a depth of 36 to 37 feet 
below the eastern summit, as the western summit is underlain by 
the Yarmouth silty clay, which has a much higher phi mean. 
Within the traverse only sites 4, 13, and 14 have mean 
values greater than 7.2 at the surface. In all three cases the 
upper part of the profile has been eroded and the former B 
horizon is now exposed at the surface. At sites 5 and 6 ero­
sion has stripped the material above the B3 and only the lower 
part of the solum remains. 
Between sites 15 and 19, there is a progressive decrease 
in the phi mean value of the surface samples in the downslope 
direction. The coarser material toward the base of Zone Ilia 
exerts a stronger influence on the composition of the 
pedisediment as the surface is lowered. The solum at these 
sites reflects the influence of lateral downslope transport of 
material as well as character of the parent material just under 
the erosion surface. 
2i i5  
The convex, or summit position, of traverse III is very 
similar to its counterpart (traverse I-eastern summit). The 
surface values are below 7.2. Below the A horizon the values 
are greater than 7.2. Toward the base of the solum the values 
decrease. At site 2U the 7.2 value is at the surface. The 
same is true at site 25. However, site 26 is strongly eroded, 
with only one value—that from 0-6 inches—being slightly above 
7. The source of this material is found on the lower portions 
of the backslope. Sheet wash appears to be the mechanism re­
sponsible for the removal and redeposition of this material on 
the lower gradient surfaces. 
The volumetric moisture content distribution, as given in 
Figures 39 and HO reflects several important characteristics of 
the moisture regime. First, both high and low values are 
evidenced in Figure 39. The measurements were made shortly 
after the spring thaw, which was accompanied by heavy rains. 
Per cent saturation in the surface 2 or 3 feet generally 
exceeds 60 per cent and in some cases approaches 70 per cent. 
Immediately underlying this zone of high moisture the per cent 
saturation ranges between 40 and 50 per cent. In other words, 
the subsoil moisture content is guite low. The low values re­
flect the regimen developed over the winter months, when there 
was a frost layer in the upper part of the profile. The mean 
precipitation during 1968 was 3.62 inches above normal on 
watershed 3. The monthly total for the previous October was 
Figure 39. Volumetric moisture content (%) for Access Tubes 0-14 
April 19-20, 1969 
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Figure 40. Volumetric moisture content (%) for Access Tubes 0 
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4.95 inches above that normally recorded. As this occurred 
toward the end of the growing season, the greater part of the 
excess accumulated moisture was carried over winter. Therefore 
because of the redistributions of this moisture, the values 
probably do not reflect the absolute minimum conditions that 
might be expected with low late fall precipitation. However, 
over winter the moisture which contributed to the frost build 
up appears to have been drawn primarily from the zone immedi­
ately underlying it. That is, the region 3 to 5 feet below the 
surface represents the zone of strongest depletion. This 
depletion is evident from the data collected on the 22nd of 
March, 1969. The effect of differences in the moisture gradi­
ent is obvious down to the 33 per cent ifeopleth line. At this 
point there appears to be an equilibrium condition established 
with only minor fluctuations occurring in the vertical or 
horizontal direction with time. Per cent saturation at this 
point is roughly 73 per cent. 
Two perching zones are noted on the eastern hillslope in 
both sets of data. These are found at the contacts between 
Zones Illb and Ilia as well as between Ilia and II. The 
dominant factor responsible for the perching effect appears to 
be an increase in density in both cases. As a result of the 
increase in density, the void ratio decreases. Therefore the 
rate at which moisture may move through each contact is effec­
tively reduced. Also there are changes at these points in 
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particle-size distribution. These changes have been illustrat­
ed in Figure 38. Even if the density gradient did not change 
at these points, the discontinuity of the particle-size distri­
bution could be sufficient to retard the movement of moisture 
down into the lower zone. 
Further evidence of the established equilibrium condition 
below the 33 per cent isopleth line is observed in the material 
immediately overlying the Yarmouth silty clay in the western 
part of the transect. Both figures show a zone that is con­
stantly lower than its immediately surrounding values. As the 
moisture tension within a clay is greater than in a silt, it 
appears that the silty clay constantly draws moisture from the 
silty material above. The per cent saturation of the Yarmouth 
material is consistantly 100 per cent. Therefore, regardless 
of the fluctuations which occur in the Wisconsin loess, under 
the present moisture regime, the Yarmouth silty clay is con­
stantly saturated. This same situation is noted in Access 
Tubes 15 through 20. 
Figure 40 is representative of the moisture regime which 
occurs toward the latter part of the growing season. The first 
six months of 1970, the total rainfall was 4.69 inches below 
normal. July and August had a total of 1.63 inches above nor­
mal rainfall amounts. The latter rainfall events were general­
ly of low intensity and well spaced with the exception of the 
very high intensity event on August 2. The antecedent moisture 
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conditions created prior to September 1, 1970, are therefore 
fairly representative of normal conditions which may be expect­
ed at this time of year. The moisture gradient progresses from 
lew values in the surface to higher moisture contents at depth 
without the reversals which are recorded for early spring con­
ditions. The volumetric moisture content of the upper 5 feet 
is approximately one-half that illustrated in Figure 39 whereas 
the values in the lower part of the system are very nearly the 
same for both dates. 
The greatest changes in volumetric moisture content occur 
in the upper ten feet. Distance, total erosion, total sedimen­
tation, elevation, and curvature are the only measured uni-
valued factors which seem to be vaguely related to the maximum 
range in volumetric moisture content at various depths down to 
6 feet below the surface. However, the absolute values and 
distributions seem to be directly related in all parts of the 
system to the various functions of density, carbonates, 
stratication (be it either pédologie or geologic in origin), 
and to a certain degree organic matter. In essence the 
moisture distribution is a reflection both of the soil charac­
teristics and of the mechanism considered to be most active in 




Systematic trends within the Wisconsin loess at Treynor, 
Iowa, provide the basis for stratigraphie differentiation of 
this unit. The primary evidence is found in the particle-size 
analysis which permits the separation of three members. The 
oldest member was deposited after the cutting of the late 
Sangamon erosion surface and the ensuing pedogenic development 
of the late Sangamon paleosol. Based on evidence at Loveland, 
Iowa, the deposition may have begun 31,000 YBP, Stabilization 
of the constructional surface probably occurred around 24,000 
YBP. Erosion around 22,000 YBP caused a slight modification in 
the thickness of this unit. The material on the side slopes 
was thinned while the more stable summits appear to have been 
unmodified. Following the erosional period Zone II, a 
dominantly calcareous loess member was deposited. Its upper 
boundary is slightly leached of primary carbonates; it is 
marked by a coarse loess, and by the occurrence of very thin 
"organic" bands. Its surface appears to have been moderately 
eroded on the nose slope; however there is no indication of 
erosion further up valley on the linear side slopes. Zone II 
is overlain by Zone III, which is calcareous in its basal in­
crement, noncalcareous in the middle increment, and 
pedogenically modified in the upper increment. Zone III has 
been severely eroded at various times since the cessation of 
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loess deposition approximately 14,000 YBP. 
The alluvial fill stratigraphy is characterized by the 
sporatic occurrence of unit 1, a discontinuous, calcareous mem­
ber that was derived from the erosion of the unmodified Zones 
II and III. Excessive gully cutting and headward extension of 
the drainageways followed. Unit 2a, the majority of which was 
deposited prior to 8,740 YBP, is found as continuous sedimenta­
ry unit within the alluvial fill. Based on the particle-size 
data, it has apparently been derived from a material quite sim­
ilar to the present noncalcareous increment of Zone III. Unit 
2b, which is inset into 2a, shows a slight increase in total 
carbon and clay content. Mechanically it is very similar to 
the A horizon of the present day soils on the stable summit po­
sitions. Unit 2b was followed by the deposition of unit 3, an 
alluvial fill member which is characterized by a coarse 
columnar structure and a clay content of 29 per cent. 
Surficial erosion of the side slopes, after a period of rela­
tive stability, may account for the higher clay content. In a 
few places on the footslope this material is exposed on the 
surface, and the present day soil is developing in and modify­
ing certain physical aspects of this material, such as its high 
bulk density and original structure. Unit 4 is inset into unit 
3 and is separated out on the basis of its relatively low bulk 
density, higher total carbon values, and an apparent break in 
the sedimentary nature of the material at the top of unit 3. 
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This is particularly noticeable in the increase of skewness and 
kurtosis values and the decrease in the phi arithmetic mean at 
the top of unit 3. Unit 4 is frequently overlain, as is 3, by 
postsettlement fill. The latter alluvial unit is lower in both 
total carbon and per cent clay than the underlying material. 
It is also lighter in color. 
The distribution of soils on the landscape is reflective 
of both the geologic erosional history and the prior land use 
history. Due to variations in cropping and conservation 
practices, the east facing slopes of the linear case (AT 
#10-14) do not reflect the normal soil properties that are ex­
pected. The natural prairie which was maintained between 
Access Tubes #8 and 12, during a period of intensive 
cultivation upslope in either direction, created an effective 
sediment trap for the eroded material. Whereas it may have 
been entirely lost from the open system had the natural prairie 
not been present, a large part of the material was actually 
prevented from leaving the system. This has resulted in 
overthickened profiles on the lower two-thirds of the east 
facing slope. However, in all other cases, the lower part of 
the backslope shows minimal profile development and the 
Wisconsin loess is thinnest at these points. On the nose 
slope, at AT#19, only 4 1/2 feet of post-Zone I loess remains. 
Maximum erosion of this landscape element by sheet wash has re­
sulted in the presence of a poorly defined A-C profile with 
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carbonates recorded at the surface. In contrast to this condi­
tion is the stable summit along the eastern ridge top. In this 
position the maximal pedogenic development was recorded. 
Alteration of the parent material has occurred to a depth of 12 
feet, where the pH values exceed 7.2 and primary carbonates are 
present. Between the extremes of the eastern summit and the 
lower nose slope there is a continuum that is best explained as 
a function of the total erosion that has occurred since loess 
deposition ceased. 
In the regression equations developed to predict and de­
scribe the uni-valued profile characteristics, total erosion 
and/or total alluviation were factors which appeared to give 
the highest T'-values in most of the expressions. Total ero­
sion, which is highly correlated with both distance and eleva­
tion, has a very low correlation with per cent slope. Due to 
the cosinusoidal nature of the slope function it does not rep­
resent the two genetically diverse components of the landscape 
system—that is the alluvial soils versus the upland soils. 
Either total erosion or total alluviation may be used as a more 
precise indicator of the catenary nature of soils than per cent 
slope. The present day erosion classification of soils by the 
ses would appear to be superior to slope designations, in 
making genetic interpretations, as this type of classification 
is based on the inference of prior erosional history as 
expressed by the soil profile. 
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The development of both slopes and soils appears to be di­
rectly related to the pre-Wisconsin topography. Deposition of 
the Wisconsin loess has resulted in an accentuated relief, as 
erosion has occurred in basically the same positions as it did 
in the geologic past. The soils on the present day landscape 
are the most sensitive indicators of the development of the 
hillslopes as well as the influence exerted by man on the ini­
tiation of a new erosion cycle. However, without the prior 
knowledge obtained from a study of the stratigraphie sequence 
of Wisconsin loess zones, it would have been very difficult, if 
not impossible, to understand the soil distributional patterns 
and their complex genetic history. 
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XI. APPENDIX I: LABORATORY METHODS 
A. pH and Particle-size Analysis 
An air dry sample weighing 20 grams was placed in a 100 ml 
beaker. Twenty ml of distil led water was added to the sample, 
after which i t was stirred several times within the period of 
one hour. Distil led water was used to wash down the stirring 
rod each time and the resultant dilution of 1 1/2 parts of 
water to 1 part of soil was obtained. An interval of one hour 
between the last stirring and measurement of the pH with a 
Beckman glass electrode pH meter was observed. The meter was 
standardized with buffer solutions having values of 7 and 4. 
Following the pH measurement the sample was transferred to 
a baby bottle and treated with 20 ml of peroxide and 10 ml of 1 
per cent acetic acid. The samples were heated to aid the 
digestion of organic matter. Excess peroxide was then removed 
by vigorous boiling for 30 to 60 minutes. No sample was ever 
allowed to boil dry. Twenty ml of Calgon-Sodium carbonate 
dispersing solution was then added to the sample and the sample 
was shaken overnight. The dispersant consisted of 38 grams of 
calgon plus 8 grams of Sodium carbonate dissolved in one l iter 
of distil led water. 
The samples were then transferred to 1000 ml cylinders 
which had been previously fi l led to 700 ml with distil led water 
to allow the water temperature to come to equilibrium with the 
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room temperature. The sample was brought to exactly 1000 ml 
volume and the temperature of the solution was observed. The 
analysis was carried out by pipetting 25 ml aliguots from the 
suspension at predetermined times, drying, and weighing the 
samples. The following particle-size fractions were obtained 
by pipetting: 31 to 16 microns, 16 to 8 microns, 8 to 4 
microns, U to 2 microns^ and < 2 microns. The contents of the 
cylinders were then washed through a 250 mesh sieve to obtain 
the material greater than 62 microns. The fraction from 62 to 
31 microns was obtained by difference. 
B. Total Carbon Analysis 
The Leco Automatic 70-second Carbon Analyzer was used to 
determine the total carbon present in a sample. The instrument 
consisted of a Leco Model 521 high frequency induction furnace 
fitted with a Leco #550-122 combustion tube and connected to a 
Leco Model 750-100 automatic 70-second carbon analyzer. A Leco 
#516-000 purifying train containing Ascarite and Drierite was 
used to cleanse the oxygen passed through the combustion tube. 
Sample preparation consisted of weighing a sample of ap­
proximately 0.25 grams, correct to four decimal places, into a 
Leco #528-035 crucible. Each sample was covered with one scoop 
of iron chips (Leco #501-077), one scoop of t in (Leco 
#501-076), and one scoop of tin-coated copper (Leco #501-263). 
A Leco #503-032 scoop, calibrated to one gram, was used for 
these additions. 
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The crucible was then placed in the high frequency' 
induction furnace. The gas mixture obtained by combustion of 
the accelerator treated sample is then passed through a Leco 
#501-010 dust trap, a Leco #503-033 trap containing activated 
manganese dioxide, a Leco #507-010 heated catalyst tube, and a 
Leco #598-157 moisture trap containing Anhydrone. The dust 
trap was cleaned after every tenth sample, the combustion tube 
after every twentieth sample, and the Anhydrone was replaced 
after approximately 200 samples were analyzed. The analyzer 
was calibrated with Leco #501^502 (0.08 % C) and Leco #501-506 
(0.90 % C) carbon standards after cleaning the combustion tube. 
One scoop of t in and one scoop of tin-coated copper were used 
for accelerators in the standard. 
The standard deviation which was obtained on seven loess 
standard samples was ±0.02 per cent total carbon. In reporting 
the data the total carbon is given for the entire profile. At 
that point where the pH exceeds 7,2 the total carbon is also 
reported as a calcium carbonate equivalent in per cent, the as­
sumption being made that no organic carbon occurs in the sample 
at the same depth. 
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XII. APPENDIX II: CALIBRATION OF 
NEUTRON AND GAMMA RAY PROBES 
A. Neutron Probe Calibration 
1. Principles of in situ neutron determination of volumetric 
moisture content 
a. Introduction The neutron moisture meter (Troxler 
model no. 105-a) has an americium beryllium source rated at 100 
mill icuries (2.5X 10 neutron emissions per second). The 
neutrons are emitted at a high energy level (relatively con­
stant rate), thermalized by the hydrogen of the soil water, and 
returned along a random path to the BF^ detector where they are 
cumulated and counted by a scaler-ratemeter for a predetermined 
time interval. 
The neutrons in the process of being thermalized are 
slowed and changed in direction by elastic collisions with 
atomic nuclei. The two major factors involved in scattering 
and slowing of neutrons are (1) the transfer of energy at each 
collision and (2) the statistical probability of a collision. 
The average number of collisions required to slow a neutron 
from 2 Mev. to thermal energies is 18 for hydrogen, 67 for 
lithium, 86 for beryllium, 114 for carbon, 150 for oxygen, and 
9A + 6 for nuclei of large mass numbers A (Weinberg and Wigner, 
1958, Table 10.1). The statistical probability of a collision 
has been dealt with by using the concept of scattering cross 
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section defined in terms of barns (lO-z* cmZ). ft barn is a 
statistically derived cross sectional area of a nucleus which 
is proportional to the probability of collision. The scatter­
ing cross section for hydrogen varies from 1 to 13 barns; be­
ryllium, carbon, nitrogen, oxygen, and florine range between 2 
and 5 barns (Gardner, 1965, p. 105). 
If the capture cross section, i.e., chemical composition, 
remains constant with depth, then the thermal neutron density 
can be calibrated against the volumetric moisture content. 
As volumetric moisture content decreases, the 
thermalization of neutrons in the immediate vicinity of the 
probe decreases by a proportionate amount. However the high 
energy neutron continues to move away from the source until i t 
becomes thermalized. Therefore, the "sphere of influence" of 
the neutrons is greater for soils at lower moisture contents. 
The following formula has been proposed (Van Bavel et al.. 
1956, p. 29) as a rule of thumb for calculation of the influ­
ence sphere: 
D = 11.8 (^ ) "I (16) 
where: ® 
D = diameter of sphere in inches 
Vm = volumetric moisture content 
It is immediately obvious that the resolution of the probe is 
limited, i.e., the single probe can not accurately delineate 
sharp changes in moisture content. Instead it gives an inte­
grated curve which may be more meaningful as far as total 
moisture content throughout, the profile is uoncezne*. "olzcz 
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and Jenkinson (1959, p. 100) have implied a "semilogarithmic 
decay curve" for backscattered thermalized neutrons. Using the 
above formula to determine the influence coefficient at speci­
fied distances from the center of measurement of the probe, the 
effect of differing moisture contents within the sphere of in­
fluence may be evaluated. From this analysis i t is concluded 
that: (1) the moisture content of the soil between the center 
of the detector and the source (a distance of three- and three-
fourths inches) accounts for 69 to 91 per cent of the measured 
water content, depending on the moisture content and sphere of 
influence, and (2) this can be applied only to those portions 
of the profile where sharp discontinuities in density and 
moisture contents do not occur. 
The thermalized neutrons return via a random path and are 
counted by a BF3-enriched proportional counter, preamplified, 
transmitted through a coaxial cable to a sinalation counter at 
the surface where the count rate is read on glow tubes. 
Since the instrument is battery powered, i t is recognized 
that over the period of a day there will be minor changes in 
the readings as the battery discharges. Therefore standard 
counts are conducted in the shield-standard before and after 
each field test. The average of the standard counts is then 
divided into each reading taken in the access tube to provide a 
normalized reading (called a probe count ratio). 
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b. Access tube installation Two types of access tubing 
have been used in the field studies. Twenty-two are stainless 
steel (thin-walled) and nine are thick-walled, galvanized steel 
tubes. These two materials were used because of their superior 
rigidity over aluminum and because of their availability in the 
proper lengths. However, the use of these two types of access 
tubing necessitated the development of different calibration 
curves, as that supplied by Troxler was developed for use in 
thin-walled, aluminum conduit. 
Installation of the access tubing was accomplished by 
three different methods. Three tubes were initially installed 
in the following manner. A hydraulic probe (Bull Rig) was used 
to collect a core 3/4 inch in diameter. The outside diameter 
of the hole is 1 inch. A small dril l rig (Concore Jr.) was 
then moved over the hole. A solid reamer, with exactly the 
same outside diameter as the access tubes, was rotored down the 
same hole allowing the cuttings to fall to the bottom of the 
hole. This method is very time consuming and tends to compact 
the material around the sides of the hole, which makes i t 
undesirable for either moisture or density measurements in the 
future. 
The second method of installation, which causes the least 
disturbance and is the fastest, consisted of locating a 
hydraulic probe truck with a tail-mounted probe over the spot 
where the access tube was to be installed. This particular ma-
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chine has the capability of being moved through an arc of ap­
proximately twenty degrees normal to the body of the truck. 
This allows one to position the truck parallel to the contours 
and to rotate the mast to a vertical position when working on 
the side of a hil l. A slotted tube sampler with an outside 
diameter of approximately 1.7 inches was used to extract the 
cores, and then the access tubes were placed in the hole. 
Holes to a depth of 40 feet could be sampled and tubing 
installed in less than two and one-half hours. Seventeen of 
the stainless steel tubes were installed in this manner as were 
nine of the galvanized steel tubes. 
The third method used was to locate a side-mounted 
hydraulic probe truck (Bull Rig) over the spot of installation. 
A two inch 0. D. slotted tube sampler was used to remove the 
cores and then the access tube was dropped into the hole. This 
method, though relatively fast, does not permit one to install 
a vertical hole on slopes of greater than 2 per cent, and the 
sampler is too large for the access tubing to f it flush against 
the side of the hole. Two stainless steel tubes were installed 
in this manner. 
c. Temperature operating ranges Factory specifications 
indicate that the operational temperature range for the probe 
and scaler-ratemeter l ies between -10°?. and 140^?. This range 
is theoretically obtained by using transistorized circuitry. 
Experimentally tested in a deep freeze, this range did not 
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prove to meet factory specifications. Once the temperature 
reached 0*^ to 10°F. the preamplifier begins to give higher 
count rates than normal. Upon removal from the deep freeze 
locker the signal returns to normal in a period of 4 1/2 
minutes. Since the temperature of the soil seldom reaches such 
low readings except in the extreme upper portions, the moisture 
values obtained at depth should be valid, even on the coldest 
days. However, the readings that are taken in the standard on 
very cold days will tend to be considerably higher than normal 
and erroneous results will be obtained unless the normal stan­
dard count is made in an environment which is above 10°?. This 
may be accomplished by making standard counts before going to 
the field in the morning and after returning in the afternoon. 
This method does not permit such close tolerance levels to be 
maintained as would be desirable; however, i t will give consid­
erably more reliable results than taking standard counts at too 
low an air temperature in the field on very cold days. 
2. Laboratory determination of volumetric moisture content 
a. Introduction Soil samples obtained in the field in 
close proximity to the access tubes were returned to the labo­
ratory for determination of gravimetric moisture content and 
dry or wet bulk density. From these determinations the volu­
metric moisture content was calculated. The volumetric 
moisture content must be known, since bulk density (apparent) 
changes with depth throughout the profile. As the gravimetric 
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moisture content is found in the following manner (formula #2), 
Ww - Wd 
m Wd 
(17) 
where; m = gravimetric moisture content 
Ww = wet or moist weight of sample 
Wd * oven dried weight of sample 
it can be seen that as the unit weight increases, the 
gravimetric moisture content will not adequately express the 
true volume of water held in the soil. The following expres­
sion is used to convert gravimetric moisture content to a volu­
metric basis: 
m Xd, 
Vm = (18) 
YW 
where: Vm = volumetric moisture content 
m • gravimetric moisture content 
dj^ " dry bulk density 
YW " unit weight of water 
The location of the sample sites was chosen to give a wide 
range of materials (texturally, structurally, chemically, and 
stratigraphically). The following types of soil were investi­
gated; 
(1) Loess derived alluvial f i l l 
(2) Leached upland loess 
(3) Calcareous upland loess 
(U) Basal Wisconsin paleosol 
(5) Basal calcareous Wisconsin loess 
(6) Late Sangamon paleosol 
(7) Yarmouth clay 
Soil samples were obtained from five sites by means of a 
hydraulic probe (Bull Pig). At each location an attempt was 
made to obtain the samples at a distance of 24 inches from the 
access tube. Samples obtained at a closer spacing may have re­
sulted in site disturbance which would have prevented further 
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use of the access tube. Two to four inch samples were cut from 
the core (1 1/2 inch diameter) and immediately placed in 
preweighed soil moisture cans. In some cases the whole core 
was used; in others the samples were selected to bracket the 
depth at which soil moisture readings had just previously been 
made with the neutron probe. The samples were carefully 
transported back to the laboratory for testing. 
bj Methods The order of the various methods used to 
determine the volumetric moisture content follows the sequence 
of the procedures which were used in the laboratory. 
(1) Volume-weight core method-
a) Weigh moisture can prior to sampling. 
b) Measure carefully the inside diameter of bit on slotted 
tube sampler and calculate cross sectional area. 
c) Carefully measure off certain portion of core and place 
in moisture can. 
d) Weigh can with sample in field moist condition. 
e) Dry can and sample at IIQOC. for 24 hours. 
f) Weigh can with dry sample. 
g) Compute original volume of sample. 
h) Compute volumetric moisture content of sample according 
to the following formulas: 
m = ^  (19) 
= TTT (20) d Vt 
m X d, 
YW 
Vm = (21) 
where; m = gravimetric moisture content 
Wra = field moist sample weight 
Wd = oven dry sample weight 
dd = dry bulk density 
Vt " total volume of sample as measured 
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Vm = volumetric moisture content 
yw = unit weight of water 
(2) Volume-weight immersion method-
a) same as above 
b) Weigh moisture can and sample in field moist condition. 
c) Dry sample at IIQOC. for 24 hours. 
d) Weigh oven dried sample. 
e) Select portion of sample for bulk density determination 
and weigh in oven dried condition. 
f) Coat sample with paraffin. 
g) Reweigh to find weight of paraffin. 
h) Immerse sample in water and determine volume increase. 
i) Determine moisture as in 19 above. 
j) Bulk density is found by the following method: 
d - — = Wt - Wp (22) 
d Vw displaced Vt -
where: Vw = volume of water displaced by soil 
Wt = weight of subsample plus paraffin 
Wp = weight of paraffin 
Vt = total volume of water displaced 
Yp = density of paraffin (approx. .9) 
k) volumetric moisture content is found as in 21 above. 
(3) Core method - variant 1 
a) to g) Same procedure as in (2) above. 
h) Measure temperature of immersion fluid (distil led 
water). 
i) Weigh sample in water. 
j) Compute dry bulk density according to following formula: 
, YW • Wd , 
Wdpa - Wdpw -
where: dj^ = dry bulk density 
YW = unit of weight of water at known temperature 
Wd = weight of dry sample 
Wdpa = weight of dry sample and paraffin in air 
Wdpw = weight of dry sample and paraffin in water 
Wpa = weight of paraffin in air 
YP = unit of weight of paraffin (approx. .9) 
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k) Compute Vm according to 21 above. 
(U) Core method - variant 2 
a) Weigh moisture can prior to sampling. 
b) Take subsample from moisture can for wet bulk density 
determination. 
c) Weigh subsample immediately and coat with saran (1 to 7 
dilution by weight in acetone). 
d) Weigh moisture can and remaining sample. 
e) Dry in oven at 110®C. for 24 hours. 
f) Weigh oven-dry sample and compute gravimetric moisture 
content. 
g) After saran coated sample has dried (approx. U to 12 
hrs.), weigh in air. 
h) Weigh saran coated sample in water, 
i) Compute wet density by following formula: 
' itesa - wis»'- • Y") ys 
where; d = wet bulk density 
w 
yw = unit of weight of water at known temperature 
^ = wet weight of subsample 
Wwsa = wet weight of subsample and saran in air 
Wwsw = wet weight of subsample and saran in water 
Wsa = weight of saran in air 
YS = unit weight of saran (approx. 1.3) 
j) Compute dry density by following formula: 
^ +ÎÔÔ 
where: » dry bulk density 
dw " wet bulk density 
m - gravimetric moisture content 
k) Compute volumetric moisture content according to formula 
no. 21 above 
3. Data analysis 
a^ Center of measurement The center of measurement of 
the moisture probe is one of the critical factors that must be 
determined initially. Two methods were used to lùcâte 
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accurately this point. One procedure consisted of f i l l ing a 
55-gal. drum to within eight inches of the top with distil led 
water, placing an access tube in the center, and starting at 
the bottom of the tube taking readings every inch until the 
detector was out of the water. This experiment indicates that 
the center of measurement on the probe is 6 1/2 inches up from 
the base of the probe. Therefore, in field readings, i f the 
access tube top was flush with the ground level, a reading at 
one foot below ground level would be at 3 1/2 inches marked on 
the coaxial cable. 
The second method used to verify the above results was to 
place the following materials in the drum; dry sand, loess, 
moist sand. These were placed in such a manner that distinct 
layers are formed of different moisture content. The slow 
neutron detector tube is located ten inches above the base of 
the probe, which means that i t is three and one-half inches 
above the center of measurement. In the laboratory experiment, 
the moisture curve begins to break back to the left exactly 
three and one-half inches below the top of the loess zone. It 
is also significant to note that i t is not until the source is 
completely out of the lower sand that the loess moisture read­
ings become relatively constant. Therefore, i t may be stated 
that the center of measurement is 6 1/2 inches above the base 
of the probe. However, sharp soil moisture interfaces as pro­
duced here in the laboratory can not be pinpointed within plus 
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or minus 3 inches. If the interface is extremely sharp as was 
the lab experiment, the moisture values may not be expected to 
give exact replication of actual environment through a range of 
10 inches. Such sharp changes in volumetric contents do not 
appear to be a problem in the field work thus far completed. 
The results of the second effort to correlate the lab-
determined volumetric moisture content with the neutron probe 
count ratio was of l itt le beneficial value. The VHC was deter­
mined according to the laboratory procedure given in the 
Volume-weight Immersion Method. The regression results were 
rejected initially because the slope of the curve deviated from 
the factory curve by such a large degree and because the Y 
intercept was believed to be too high. It was later found that 
the laboratory method used to determine dry bulk density in 
samples which contained high clay contents gave extremely high 
results. This in turn caused the volumetric moisture content 
to be much higher than i t should have been. Therefore data was 
recollected for those sites where clay content in the sample 
was high and run according to procedure 4. 
As the bulk density determinations have the greatest 
possibility of error, as determined in the laboratory (±5.27 
pcf) determined in following section—it was felt that the 
regression eguation that was developed for the gamma probe 
could be used to give a more reliable estimate of the in place 
density. The in situ gamma probe measurements were used to de­
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termine wet density. The laboratory gravimetric moisture data 
were entered and the dry density was calculated by the follow­
ing equation: 
dd = dw / 1 + (m/100) 
Volumetric moisture content is determined by use of equation 
no. 21. A total of 7U points were used to develop the required 
regression equation. 
bj Internal variability One of the factors which in­
fluences the field data obtained from the neutron probe is the 
variable nature of neutron emissions. The standard count was 
taken before and after each set of readings in both the field 
and laboratory. The standard deviation from the mean of each 
run is ±244 cpm for the AGS probe and ±239 cpm for thé ISU 
probe. 
The error in volumetric moisture content due to random 
source emission for 99.7 per cent certainty (3cr) may be calcu­
lated according to the following formula (Gardner, 1965, p. 
Sec ' 3 s • Nstd • t «6) 
where: Eg = error in volumetric moisture content due to 
variable neutron emission 
0 = volumetric moisture content 
S = slope of regression equation given in Table No. IV 
N = arithmetic mean of standard counts 
t = time over which each standard count was taken. 
The calculated value of E0c equals ±0.006 or ±0.6 per cent vol­
umetric moisture content that may be used to express the error 
attributed to the probe and scaler. 
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i i i_-^2£cl^ions 
The regression equation developed from the laboratory-
gamma density data for moisture vs. neutron probe count ratio 
is 
Y = 0.07841643 + 0.0192299X (27) 
where; 
Y = neutron probe count ratio 
X = volumetric moisture content. 
Rearranging the terms yields the following equation; 
X = Y - 0.07841643/ 0.0192299 (28) 
This regression equation in its rearranged form allows one to 
predict the volumetric moisture content at any probe count 
ratio directly. 
The curve which was supplied by the manufacturer for thin-
walled aluminum is quite similar to the one developed from the 
field data. If the instrument error and the standard error of 
estimate (± 0.6 per cent) and (± 1.9 per cent) respectively are 
considered, the two curves are essentially the same. 
The standard error of estimate (S = s \/l - r^) is ±1.899 
x.y X» 
per cent volumetric moisture content. The S. E. is taken for X 
on Y since we may conclude from the data that the standard 
error attributed to the instrument variation is very small. It 
should be emphasized that the standard error, as calculated, is 
for three standard deviations whereas that derived from the 
field analysis is for only one standard deviation. As the VMC 
is reduced, the standard error of estimate becomes smaller by 
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nature of the equation. Therefore i t would be expected that 
the contribution to the error term would be negligible from the 
instrumental standpoint. 
The correlation coefficient is 0.94 (r^ = .88). 
Therefore i t may be assumed that the interdependence of the two 
factors which can and do affect the slope and the Y intercept 
of the equation. 
A l ist of the factors which have previously been 
mentioned, that can affect the results of a field calibration 
study, is given below as a summary and as a means of caution to 
those who would be tempted to accept the data without question. 
1. Instrumental error is generally much smaller than that 
involved in laboratory analysis. 
2. Calibration curves are generally valid over a wide 
range of soil types: however certain elements such as iron, 
potassium, cadmium, boron, l ithium, or chlorine act as neutron 
absorbers and can have appreciable effect on neutron capture. 
3. Abrupt changes of considerable magnitude in the volu­
metric moisture content can not be discriminated by the neutron 
probe. This can lead to erroneous calibration; therefore, such 
zones should be avoided if at all possible in calibration stud­
ies. 
4. Two problems of significance arise when one deals with 
soils containing a high percentage of clay sized particles. 
a. The water can not be effectively driven off at IIQOC.; 
therefore, the determination of an accurate gravimetric 
moisture content may be suspect. 
b. Determination of dry bulk density by any method that 
requires oven drying will result in an exaggerated dry 
density value. To circumvent this problem subsamples are 
taken for moisture determination and wet density is run on 
the remaining fraction of sample to prevent the material 
from undergoing marked volume changes. 
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5. ïio procedure is currently available for accurately 
accessing the results of sampling with a hydraulic probe vs. 
digging a pit to obtain undisturbed clod samples or the 
concurrent problem of estimating the volume change of the 
sample after release of geostatic stresses. 
6. Extremely low temperatures have a deleterious effect on 
the preamplifier circuitry and may be expected to result in 
much higher readings than normal. Standard counts taken in the 
field under such circumstances will cause erroneous results in 
calculation of moisture contents in the subsoil where the 
effects of temperature extremes are not felt. 
7. Laboratory calibration should never be attempted in 
containers that are not twice the diameter of the sphere of in­
fluence of the probe for the lowest moisture content to be 
tested. 
The lack of high resolution makes i t impossible to detect 
accurately any sharp discontinuity in the soil water profile. 
Consequently curves developed using the neutron probe will tend 
to be smoother and less jagged in detail. However, they may be 
expected to present a sufficiently accurate moisture profile 
for general use. 
B. Gamma Ray Probe Calibration 
li._PEinçiEles_of_3amma_^^attenuation_and_kaÇilIcatterin2 
a^ Introduction The source supplied for the Troxler 
Depth-Density probe (Model #505) is a radium-226 capsule rated 
at 3 mill icuries. Gamma rays, produced by the source, are 
transmitted into the soil where its energy level is reduced by 
absorption or by scattering, and that portion not absorbed 
which returns to the detector may be used as an indicator of 
the relative density of material within its sphere of influ­
ence. Radiation absorption is directly proportional to the 
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density of elements up to the atomic number of 26, except for 
hydrogen (Bose, 1966, p. 192). The absorption of gamma 
radiation by hydrogen is twice as high as other common elements 
in fhe soil matrix. This may lead to errors, according to 
Rose, due to the variable nature of the moisture content. 
The general form of the equation which gives the intensity 
of the unabsorbed gamma radiation in transmission tests is 
I  = Ig exp (-yp^S) (29) 
where; I  = unattenxoated gamma radiation intensity in sample 
I  a intensity in air, i.e. no obstruction between 
souce and detector 
VI = mass absorption coefficient 
p = bulk density of material being measured 
S = distance through which gamma ray must travel 
from source to detector. 
The greater the density of the soil-water system, the more 
absorption will occur; consequently, less high energy radiation 
will be recorded in the halogen-quenched Gieger-Muller tube 
detector. The process by which the high energy gamma ray is 
returned to the detector is by inelastic collision with elec­
trons which are tightly held in the atom. Thus the backscatter 
technique is similar to the transmission technique; however, 
i ts resolution is not nearly so good. Troxler (1967, p. 118) 
reports that the area measured is a sphere with a 3 to 6 inch 
radius. Experimental work in the laboratory indicated that the 
radius of the sphere may be as great as 8 inches. 
The use of stainless steel and galvanized steel access 
Cubing i  n tho field project has necessitated the development of 
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different calibration curves from those supplied by the 
manufacturer. 
The density standard—shield, which is supplied by the 
manufacturer, is constructed of a halegenious substance. At 
low temperatures i t appears to give consistent readings. At 
high temperatures there appears to be some drift toward higher 
standard count readings^. 
2^ Laboratory determinations of wet bulk density 
The laboratory methods used to determine the wet bulk den­
sity has been described in section 2 of the previous discussion 
on moisture determinations, 
3. Data presentation 
The center of measurement for the gamma probe is a point 
located directly in the center of the probe. This information 
is supplied by the manufacturer and is assumed to be correct. 
However, density readings in the sand-loess-sand experiment i l­
lustrate two important points: 
1. The center of measurement for the gamma probe is 9 1/8 
inches above the base of the probe, which is exactly as given 
by the supplier. 
2 As long as the source is located in a lower or higher 
density material, the location of the center l ine has very 
iMcKim, H. L., A#es, Iowa. Personal communication. 
Aug., 1969. 
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l itt le meaning. Therefore the location of a sharp interface in 
the profile will give a smooth density curve instead of an ac­
curate representation of the actual density values. 
The value for the standard error of estimate data which 
was obtained from a summary of all standard counts taken during 
the field and laboratory experiments was ±141 cpm. This 
amounts to less that ±0.5 pcf error that may be attributed to 
the probe and scaler under normal operating conditions. 
^ Data analysis 
The regression analysis for the density data yields the 
following regression equations; 
log Y « Log + a^X (30) 
X » + Log a^Log Y (31) 
The latter equation is more acceptable for the following 
reasons; 1) The value which is desired is the X value since Y 
represents the probe count ratio, the numerical factor obtained 
in the field. 
2) The equation below represents the regression of X on Y. 
X = 124.006865 - 1519505633 Y (32) 
This equation is in the most desirable form, since i t is recog­
nized that the standard error of estimate associated with ma­
chine functions is probably much less than that associated with 
lab determination. 
The standard error of estimate of X on Y, which is comput­
ed according to the following formula; 
gives a value of ± 5.275538 pcf. This is equivalent to ± 0.08 
gnt/cc and although high, is not unreasonable. There are sever­
al reasons why one might expect this much variation in labora­
tory analysis. One, the method of obtaining samples in the 
field with a hydraulic probe causes an initial variability, the 
magnitude of which has not been analyzed. Two, the laboratory 
method or methods used introduces errors into calculations of 
the wet bulk density, which in some cases can be eliminated. 
The procedure which appears to be the most accurate is the core 
method - variant #2. Third, the necessity of taking the field 
samples 24 inches away from the access tube may increase the 
standard error value since i t can only be assumed that the 
profile at that distance is representative of the one measured 
in the zone around the access tube. 
On the other hand, i t is recognized that the chemical com­
position of the matrix is not constant with depth. This is not 
only true of the materials, but also applies to changes in 
moisture content. Therefore, the standard error of estimate 
may be partially explained on the basis of variable readings 
resulting from chemical and moisture changes with depth. 
The standard error value reported above is comparable to 
that obtained by Blecher et al. (1952) and to those reported by 
Smith et al. (1968). 
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The correlation coefficient (r), for the data tested, is 
found to be 0.92608, and the value is 0.85762. As has been 
mentioned previously, the correlation coefficient only indi­
cates the dependence of one property on the other and does not 
explain all the factors that may be involved in either one of 
the two separate measurements which may combine to give the 
final results. 
The following summary of critical points will be used to 
i l lustrate why the preceding remark must be understood. 
1. The standard error of estimate of the instrument of a 
chemically homogeneous medium is very small (± 0.5 pcf) . 
2. Since the chemical nature of the soil does not remain 
constant with depth, nor does the moisture content, there is a 
larger error of estimate associated with the instrument per­
formance which can not be evaluated without extensive chemical 
and moisture measurements. 
3. Laboratory errors in the determination of wet bulk den­
sity are especially pronounced when dealing with samples high 
in colloidal fractions. One factor which can not be effective^ 
ly evaluated is the change in volume resulting from removal of 
the sample from its original location in the profile and the 
conseguent release of the geostatic stresses. This is again 
most pronounced in the samples with a high percentage of 
colloidial fraction. 
4. Abrupt changes in soil density can not be discriminated 
by the density probe. 
5. Elevated temperature may cause higher readings in the 
density standard count. This may be eliminated by keeping the 
shield and standard in the shade on hot days. 
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6. Laboratory calibration of the gamma probe is more 
easily accomplished in the laboratory, using a 55 gal. drum, 
than i t is with the neutron probe. However the material being 
used as a standard for test purposes (loess) is difficult to 
compact to uniform densities, especially in the moist state. 
It appears to be necessary, due to probe geometry, to have a 
minimum thickness of sample in the drum equal to 20 inches, or 
there may not be a sufficient number of readings available to 
evaluate the layer density accurately. 
Gardner (1965) -has made the following remarks about cali­
bration of the neutron probe; however, i t applies equally well 
to the calibration of the gamma probe. "The hydrogen content 
of soil, apart from easily removable water, differs appreciably 
from soil to soil, and i t is surprising that the same calibra­
tion curve is adequate for so many different soils. A defini­
tive explanation is not yet available in the literature but i t 
appears that certain fortuitous compensating factors are in­
volved. " 
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XIII. APPENDIX III: SOIL PROFILE DESCRIPTIONS 
A. Introduction 
The descriptions which follow correspond to the sites 
listed in Appendices IV, and V. The location of these sites is 
given in Figure 2. 
Colors are taken from the Munsell Soil Color Charts and 
are for moist soil. Texture, structure, and boundary are 
defined according to the standard procedures given by the 0. S. 
Soil Survey Staff, 1951. Absence or presence of carbonates was 
based on a test with a Hydrochloric acid solution, diluted 3 to 
1 with distil led water. 
Weathering zonation, as indicated by color, is defined ac­
cording to Daniels, Simonson, and Handy (1961, pp. 378-382). 
The symbol "0", as defined by Fenton (1966, p. 283), is a de­
scriptive term that indicated 60 per cent of the matrix has 
hues ôf 2.5Y or redder, values of 3 or higher, and chroma of 2 
or higher. There may or may not be segregation of iron. "D" 
indicates a matrix with 2.5Y and 5Y hues, values of 5 or 6, and 
chromas of 1 and 2. There is considerable segregation of iron 
into pipe stems and/or nodules. However, this is not always 
the case. "0" refers to matrix hues of 5Y, 5GY, 5BG, and 5G. 
Values range between 4 and 6, and chromas are from 0 to 1. 
There is no segregation of iron into nodules or tubules (pipe 
stems). "M" used as a prefix with any of the above symbols in­
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dicates mottling of 10 to 40 per cent. The use of "0" for 
unleached and "L" for leached refers respectively to the 
presence or absence of carbonates in the system. The latter 
two symbols, when used in the contex just given, always follow 
the weathering zone symbols—"0", "D", or "U". 
The symbol "Bff" is used to indicated basal Wisconsin. "S" 
refers to the Sangamon paleosol. "IS" indicates a Late 
Sangamon paleosol. "L" is used to indicate Loveland loess. 
"Y" is used to identify the Yarmouth silty clay. "K" is the 
symbol that identifies the Kansan t i l l. is used to indi­
cate material of Aftonian age, and "N" indicates Nebraskan 
t i l l. 
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B. Description of Sites 
&T*0 
Soil unit: la in Wisconsin loess 
Elevation: 1221.46 
Slope: 4.08 % to west-northwest, 2 % to north. 
Topographic position: convex summit 




0-2 Ap Very dark grayish brown (10YR 3/2) silt loam; 
very fine weak angular blocky; friable; slightly 
acid; abrupt clear boundary. 
2-7.5 A3 Very dark grayish brown (lOYR 3/2) silt loam; 
fine moderate subangular blocky to platy; 
friable; slightly acid; gradual boundary. 
7.5-12 A3 Very dark grayish brown (10YR 3/2) light silty 
clay loam; few distinct fine strong brown (7.5YR 
5/8) mottles; medium moderate subangular blocky; 
friable; slightly acid; clear broken boundary. 
12-20 B1 Dark brown (10YR 3/3) silty clay loam; common 
distinct medium dark yellowish brown (10YR 3/4) 
mottles; medium moderate subangular blocky; 
friable; slightly acid; clear irregular boundary. 
20-24 B2 Yellowish brown (10YR 5/6) silty clay loam; 
common distinct medium dark yellowish brown (10YR 
4/4) mottles; fine moderate subangular blocky; 
friable; slightly acid; diffuse irregular bounda­
ry. 
24-36 B3 Brown (7.5YR 4/4) silty clay loam; medium weak 
subangular blocky; friable; slightly acid; 
gradual broken boundary. 
36-65 01 Dark yellowish brown (10YR 4/4) silt loam; common 
distinct fine grayish brown (10YR 5/2) and few 
distinct medium brownish yellow (lOYR 6/6) 
mottles; massive; friable; slightly acid; diffuse 
boundary. 
65-116 OL Dark yellowish brown (10YR 4/4) silt loam; many 
distinct medium gray (10YR 6/1) and common dis­
tinct fine brown (7.5YR 4/4) mottles; massive; 
friable; neutral; clear smooth boundary. 
116-150 MDL Grayish brown (2.5Y 5/2) silt loam; many distinct 
strong brown (7.5YR 5/8) mottles; massive to 
platy; neutral; diffuse boundary; iron band S 118 
inches; few small iron concretions. 
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150-174 MOL Light olive brown (2.5Y 5/4) silt loam; few faint 
fine yellowish brown (10YS 5/6) and few faint 
medium gray (10YR 6/1) mottles; massive to platy; 
mildly alkaline; diffuse boundary; very few Mn 
stains and few small Fe concretions. 
174-298 HDL Light olive brown to light yellowish brown (2.5Y 
5/4-6/4) silt loam; few faint medium yellowish 
brown (10YR 5/6) and few faint fine block (10YP. 
2/1) mottles; massive to platy; friable; mildly 
alkaline; poorly formed pipe stems 0 207 inches 
with associated carbonates and Mn stains; few 
gastropods S 207 inches. 
298-351 DL Gray (10YP. 6/1) silt loam; common distinct medium 
yellowish brown (10YR 5/6) mottles; massive; 
friable; mildly alkaline; gradual boundary; few 
pipe stems. 
351-360 MOL Light olive brown (2.5Y 5/4) silt loam; common 
faint medium gray (10YE 6/1) mottles; massive to 
platy; mildly alkaline; gradual boundary. 
360-384 DL Grayish brown (10YE 5/2) silt loam; common dis­
tinct medium yellowish brown (10YR 5/8) mottles; 
massive; friable; clear smooth boundary. 
384-397 BW Yellowish brown (10YR 5/4) silt loam; common 
faint medium yellowish brown (10YR 5/8) mottles 
on plate faces; platy; friable; neutral; gradual 
boundary; iron band 3 385 inches. 
397-402 OL Pale brown (lOYR 6/3) silt loam; few faint fine 
yellowish brown (10YR 5/8) mottles; platy; 
friable; neutral; clear smooth boundary; some 
organic carbon flecks. 
402-410 DL Gray (10YR 5/1) silt loam; many prominent medium 
yellowish brown (10YR 5/8) mottles; medium 
moderate angular to platy; firm; neutral; gradual 
boundary; Fe stains on exterior of peds and 
plates. 
410-433 DL Grayish brown (10YR 5/2) silt loam; many distinct 
medium yellowish brown (lOyR 5/8) mottles; platy; 
neutral; firm; diffuse boundary; Fe stains on 
exterior of plates. 
433-469 S Reddish gray (5YR 5/2) silt loam; many prominent 
coarse yellowish red (5YR 4/8) mottles; coarse 
strong subangular blocky; very firm; neutral; 
clear wavy boundary. 
469-480+ S Gray (10YR 5/1) silty clay; many prominent coarse 
strong brown (7.5YR 5/6) mottles; coarse strong 




Soil unit: 2 in Wisconsin loess 
Elevation: 1218.71 
Slope: 4.19 % 
Topographic position: convex summit 




0-4 Ap Very dark brown (10YR 2/2) silt loam; medium 
moderate platy; firm; slightly acid; clear smooth 
boundary. 
4-8 A1 Very dark gray (10YE 3/1) silt loam; medium 
moderate subangular blocky; friable; slightly 
acid; clear smooth boundary. 
8-12 A3 Very dark grayish brown (10YR 3/2) silt loam; 
fine weak subangular blocky; friable; slightly 
acid; gradual boundary. 
12-16 B1 Very dark grayish brown (10YR 3/2) silty clay 
loam; medium moderate angular blocky; friable; 
slightly acid; abrupt wavy boundary. 
16-32 B2 Dark brown (10YR 4/3) silty clay; fine weak 
granular; very friable; slightly acid; clear wavy 
boundary; krotovina 3 29 to 30 inches. 
32-39 B3 Yellowish brown (10YR 5/4) light silty clay; 
medium weak subangular blocky; friable; slightly 
acid; gradual boundary. 
39-62 MOL Yellowish brown (10YR 5/4) silt loam; few dis­
tinct fine grayish brown (10YR 5/2 and few faint 
fine strong brown (7.5YR 5/6) mottles; medium 
moderate subangular blocky; very friable; slight­
ly acid; gradual boundary; some Mn stains. 
62-161 MOL Light olive brown (2.5Y 5/4) silt loam; common 
faint fine grayish brown (lOYr 5/2) and few dis­
tinct medium strong brown (7.5YR 5/6) mottles; 
massive; friable; slightly acid; clear smooth 
boundary; many small Mn stains. 
161-177 MDL Grayish brown (10YR 5/2) silt loam; many distinct 
coarse light olive brown (2.5Y 5/4) and common 
distinct medium yellowish red (5YR 5/8) mottles; 
massive; firm; neutral; clear smooth boundary; 
many Mn stains. 
177-210 MOL Yellowish brown (10YR 5/8) silt loam; common dis­
tinct medium light brownish gray (10YR 6/2) 
mottles; massive; friable; neutral; gradual 
boundary; very small carbonate concretions S 205 
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inches; poorly developed pipe stem a 205 inches; 
some Mn stains. 
210-258 MDI^ Gray (10YR 5/1) silt loam; common faint coarse 
light olive brown (2.5Y 5/6) and few distinct 
fine yellowish brown (10YE 5/6) mottles; massive; 
friable; neutral; clear smooth boundary; block 
bands (1mm. thick) 3 226, 236, 246, and 256 
inches; pipe stems 3 225, 249, and 257 inches. 
258-296 DL Grayish brown (2.5Y 5/2) silt loam; common dis­
tinct coarse yellowish brown (10YR 5/6) mottles; 
massive; friable; mildly alkaline; clear smooth 
boundary; common concretions; pipe stems in lower 
part. 
296-301 OL Light olive brown (2.5Y 5/4) silt loam; many 
faint fine strong brown (7.5YE 5/8) and few faint 
fine gray (10YR 5/1) mottles; massive; friable; 
mildly alkaline; clear smooth boundary; many Mn 
stains; may be dark band. 
301-312 HDL Pale brown (10YR 6/3) silt loam; few faint fine 
brownish yellow (10YR 6/8) and gray (lOYR 6/1) 
mottles; massive; friable; neutral; gradual 
boundary; few Mn stains. 
312-323 MOL Yellowish brown (10YR 5/4) silt loam; few faint 
fine yellowish brown (10YR 5/8) mottles; massive; 
friable; neutral; clear wavy boundary; common Mn 
stains. 
323-336 DL Pale brown (10YR 6/3) silt loam; few faint fine 
yellowish brown (10YR 5/8) mottles; massive; 
friable; neutral; gradual boundary; few Hn 
stains. 
336-377 HDL Pale brown (10YR 6/3) silt loam; many faint fine 
brownish yellow (10YR 6/8) mottles; massive to 
platy; neutral; friable; gradual boundary. 
377-389 BW Light yellowish gray (2.5Y 6/2) silt loam; common 
faint fine brownish yellow (10YR 6/8) and common 
faint fine gray (10YR 6/1) mottles; platy; neu­
tral; friable; clear smooth Boundary. 
389-430 DL Gray (10YR 5/1) silt loam; many faint fine yel­
lowish brown (10YR 5/8) and few faint fine yel­
lowish brown (lOYR 5/4) mottles; platy to medium 
weak subangular blocky at base; firm; neutral; 
gradual boundary. 
430-480+ S Light brownish gray (lOYR 6/2) silty clay loam; 
many prominent medium strong brown (7.5YR 5/6) 
mottles; coarse strong angular blocky; very firm; 
neutral; ?e stains on exterior of peds. 
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AT#2 
Soil unit; 1b in Wisconsin loess 
Elevation: 1215.81 
Slope: 5.54 % 
Topographic position: convex summit 




0-7 Ap Very dark gray (10YR 3/1) silt loam; medium 
moderate platy; friable; medium acid; diffuse 
boundary. 
7-12 A3 Very dark grayish brown (10YR 3/2) silt loam; 
medium weak platy to medium weak angular blocky; 
friable; medium acid; clear smooth boundary. 
12-17 El Dark grayish brown (10YE 4/2) silty clay loam; 
few faint fine dark brown (lOyR 4/3) mottles; 
medium moderate subangular blocky; friable; 
medium acid; gradual broken boundary. 
17-25 B2 Dark brown (10YR 3/3) silty clay loam; few faint 
fine dark brown (10YR 4/3) mottles; medium 
moderate subangular blocky; friable; slightly 
acid; gradual broken boundary, 
25-30 B31 Dark yellowish brown (10YR 4/4) heavy silt loam; 
few faint fine dark yellowish brown (10YR 3/4) 
mottles; medium moderate subangular blocky; 
friable; slightly acid; gradual boundary. 
30-37 B32 Yellowish brottn (10YR 5/4) heavy silt loam; few 
faint fine brownish yellow (10YR 6/8) mottles; 
fine weak subangular blocky; friable; slightly 
acid; clear broken boundary. 
37-48 B33 Dark yellowish brown (10YR 4/4) silt loam; many 
faint fine yellowish brown (10YR 5/8) and few 
faint fine gray (10YR 5/1) mottles; fine weak 
subangular blocky; friable; slightly acid; abrupt 
smooth boundary; few faint Mn coatings; krotovina 
3 45 inches. 
48-51 DL Gray (10YR 5/1) silt loam; common distinct medium 
yellowish brown (10YR 5/8) mottles; massive; 
friable; slightly acid; clear boundary; some Mn 
stains on root channels. 
51-63 MOL Yellowish brown (10YR 5/6) silt loam; common dis­
tinct medium gray (10YR 6/1) mottles; massive; 
friable; slightly acid; gradual boundary; Mn 
specks common. 
63-128 MO/DL Yellowish brown (10YR 5/4) silt loam; common dis-
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tinct fine strong brown {7.5yB 5/8) and many 
faint coarse light brownish gray (2.5Y 6/2) 
mottles; massive; friable; slightly acid; gradual 
boundary; many Mn flecks and stains; few pipe 
stems. 
128-170 MO/DL Yellowish brown (10YR 5/U) to light olive brown 
(2,5Y 5/4) silt loam; few distinct fine strong 
brown (7.5YR 5/8) and light brownish gray (2.5Y 
6/2) mottles; massive; friable; neutral; gradual 
boundary; many Mn flecks and stains; Fe band S 
156 inches. 
170-233 MDL Gray (10YR 5/1) silt loam; few faint fine strong 
brown (7.5YR 5/8) and common faint medium yellow 
(10YR 7/6) mottles; massive; friable; neutral; 
gradual boundary; calcium carbonate concretion S 
211 inches. 
233-257 DL Gray (10YR 6/1) silt loam; common distinct coarse 
brownish yellow (10YR 6/6) mottles; massive; 
friable; neutral; gradual boundary; few Mn flecks 
between 233 and 237 inches; block band (1 mm. 
thick) S 253 inches; gastropod shells 8 233 
inches. 
257-266 OL Olive (5Y 5/3) silt loam; few faint fine yellow­
ish brown (10YR 5/8) mottles; massive; friable; 
neutral; clear smooth boundary; carbonates in 
root channels; gastropod shells S 258 inches. 
266-276 MO/DL Light yellowish brown (2.5Y 6/4) to gray (10YR 
6/1) silt loam; few distinct medium strong brown 
(7.5YR 5/8) mottles; massive; friable; clear 
smooth boundary; few pipe stems; carbonates 
precipitated out along root channels. 
276-288 00 Light olive brown (2.5Y 5/4^6/4) silt loam; few 
distinct fine gray (lOYR 5/1) mottles; massive; 
friable; mildly alkaline; clear smooth boundary; 
large gastropod shell S 288 inches. 
288-306 OL Light olive brown (2.5Y 5/4) silt loam; few dis­
tinct fine gray (10YR 5/1) mottles; massive; 
friable; mildly alkaline; clear smooth boundary; 
few gastropod ëhells; block bands (1mm. thick) 5) 
288 and 289 inches; Fe bands S 293-296 adn 
303-304 inches. 
306-315 OL Light olive brown (2.5Y 5/6) light silt loam; 
many faint fine very dark gray (10YR 3/1) 
mottles; massive; friable; mildly alkaline; clear 
smooth boundary; Mn specks patchey throughout; 
zone may be a dark band. 
315-367 DL Grayish brown (10YR 5/2) silt loam; many faint 
fine brownish yellow (10YR 6/6) and few distinct 
medium yellowish brown (10YR 6/6) and few dis-
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tinct medium yellowish brown (lOïS 5/8) mottles; 
massive; friable; clear smooth boundary; Mn con­
centrations S 321 and 330 inches. 
367-393 OL Light olive brown (2.5Y 5/4) silt loam; common 
distinct fine light brownish gray (10ÏS 6/2) and 
many faint fine yellowish brown (10YR 5/6) 
mottles; massive to platy at base; friable; neu­
tral; abrupt and smooth boundary. 
393-404 BW Gray (2.5Y 5/0) silt loam; many distinct fine 
yellowish brown (10YR 5/8) to strong brown (7.5YR 
5/8) mottles on ped exteriors; medium moderate 
platy; firm;" neutral; gradual and wavy boundary; 
some carbon flecks. 
404-442 DL Gray (10YB 5/1) silt loam; many distinct medium 
strong brown (7.5YR 5/8) mottles on ped surfaces; 
coarse moderate angular blocky; firm; neutral; 
clear and wavy boundary. 
442-460 S Gray (10YR 5/1) heavy silt loam; many prominent 
coarse yellowish red (5YR 4/6) mottles on ped 
exteriors; very coarse strong angular blocky; 
very firm; neutral; diffuse boundary. 
460-480+ S Dark gray (10YE 4/1) silty clay; many prominent 
coarse yellowish red (5YR 4/6) mottles on ped 
exteriors; very coarse strong columnar prismatic; 
extremely firm; neutral. 
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Soil unit: 2 in Wisconsin loess 
Elevation: 1211.31 
Slope: 8.28 % 
Topographic Position: convex summit 




0-4 Ap Very dark gray (10YE 3/1) silt loam; coarse 
moderate angular blocky; friable; slightly acid; 
gradual boundary. 
4-12 A3 Black (10YH 2/1) silty clay loam; medium moderate 
angular blocky; friable; slightly acid; gradual 
boundary. 
12-20 B1 Very dark grayish brown (lOiR 3/2) silty clay 
loam; many distinct medium dark brown (10YS 4/3) 
mottles; fine weak granular to fine weak 
subangular blocky; friable; slightly acid; 
gradual boundary. 
20-28 B2 Yellowish brown (10YR 5/4) silty clay loam; few 
faint fine very dark gray (lOYR 3/1) and few 
faint fine gray (lOYR 5/1) mottles; fine weak 
angular blocky; friable; slightly acid; gradual 
boundary. 
28-39 B3 Brown (10YR 5/3) silt loam; few faint fine gray 
(10YR 5/1) and common distinct medium yellowish 
brown mottles; fine weak subangular blocky; 
friable; slightly acid; gradual boundary. 
39-52 DL Gray (10YR 5/1) silt loam; common faint coarse 
yellow (10YR 7/8) mottles; massive; friable; 
slightly acid; diffuse and irregular boundary; 
many Mn specks. 
52-68 MO/DL Yellowish brown (10YR 5/4) silt loam; common dis­
tinct medium gray (10YR 6/1) and few distinct 
fine yellwoish red (5YE 5/6) mottles; massive; 
friable; slightly acid; gradual boundary; many Mn 
specks and flecks. 
68-90 HOL Yellowish brown (10YR 5/6) silt loam; few dis­
tinct fine gray (10YR 6/1) and few distinct fine 
yellowish red (5YR 5/6) mottles; massive; 
friable; slightly acid; clear smooth boundary; 
many Mn specks and flecks. 
90-96 OL Yellowish brown (10YR 5/8) silt loam; common dis­
tinct medium gray (10YR 6/1) mottles; massive; 
friable; slightly acid; clear smooth boundary; 
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common Hn flecks. 
96^107 MOL Light olive brown (2.5Y 5/6) silt loam; common 
distinct medium gray (10YR 5/1) and few distinct 
coarse strong brown (7.5YE 5/8) mottles; massive; 
friable; slightly acid; clear smooth boundary. 
107-120 DL Grayish brown {10YE 5/2) silt loam; few distinct 
fine yellowish brown (10YB 5/6) mottles; massive; 
friable; slightly acid; clear smooth boundary; 
very few pipe stems. 
120-125 OL Brownish yellow (10YR 6/6) silt loam; common dis­
tinct medium gray (10YE 6/1) mottles; massive; 
friable; slightly acid; clear wavy boundary. 
125-147 MDL Gray (10YR 6/1) silt loam; common faint medium 
brownish yellow to yellow (lOyR 6/6-7/6) mottles; 
massive; friable; neutral; clear smooth boundary; 
Hn stains and flecks S 136-138 inches. 
147-r192 DL Gray (10YR 6/1) silt loam; many prominent coarse 
strong brown (7.5YR 5/8) mottles; massive; 
friable; neutral; gradual boundary; Mn stains and 
flecks associated with pipe stems. 
192-202 MDL Gray (10YR 5/1) silt loam; few distinct coarse 
strong brown (7.5YH 5/8) and few faint coarse 
yellowish brown (10YR 5/8) mottles; massive; 
friable; neutral; gradual boundary; Mn flecks and 
bands. 
202-302 OL Light yellowish brown to light olive brown (2.5Y 
6/4-5/4) silt loam; many faint fine gray (10YR 
6/1) mottles; massive; friable; gradual boundary; 
calcium carbonate concretions 9 216, 250, 260, 
284, and 286 inches; block bands (1 mm thick) S 
210, 216, 234 inches. 
302-332 OL Brown (10YR 5/3) silt loam; common faint fine 
brownish yellow (10YR 6/6) mottles; massive; 
friable; neutral; clear smooth boundary; many Hn 
specks. 
332-377 DL Gray (10YR 6/1) silt loam; common distinct medium 
brownish yellow (10YR 6/6) mottles; massive to 
platy; friable; neutral; clear smooth boundary. 
377-392 BW Gray (10YP 5/1) silt loam; many faint fine 
brownish yellow (10YR 6/8) mottles on ped 
exterior; medium moderate platy; firm; neutral; 
gradual boundry. 
392-402 DL Gray to dark gray (10YR 5/1-4/1) silt loam; many 
distinct moderate yellowish brown (10YR 5/8) 
mottles on ped exterior; massive; firm; neutral; 
gradual boundary; few Mn stains along root 
channels. 
420-432 DL Gray to dark gray (10YS 5/1-4/1) silt loam; 





mottles on ped exteriors; medium moderate angular 
blocky; very firm; neutral; gradual boundary. 
Light brownish gray to pale brown (10YE 6/2-6/3) 
silt loam; many distinct medium yellowish red 
(5YP. 5/8) mottles on ped exteriors; massive to 
medium weak subangular blocky; very firm; neu­
tral; abrupt irregular boundary. 
Grayish brown (10YR 5/2) silty clay loam; many 
prominent coarse strong brown (7.5YR 5/8) mottles 
on ped surfaces; very coarse angular blocky to 
very coarse columnar prismatic; extremely firm; 
neutral; clear irregular boundary. 
Pinkish gray (10YR 6/2) silty clay loam; many 
prominent coarse strong brown (7.5YE 5/8) 
mottles; large black (10YB 2/1) Hn stains; medium 




Soil unit; 4 in Wisconsin loess 
Elevation: 1204.86 
Slope; 11.32 % 
Topographic position; shoulder transitional to upper backslope 




0-3 A&B Very dark grayish brown (10YR 3/2) silty clay 
loam; medium moderate subangular blocky; friable; 
slightly acid; clear irregular boundary. 
3-9 B22 Dark grayish brown (10YS 4/2) silty clay loam; 
common district medium dark brown (10YR 4/3) 
mottles; medium moderate subangular blocky; 
friable; slightly acid; gradual boundary. Dark 
yellowish brown (iOYR 4/4) light silty clay loam; 
few distinct medium yellowish brown (IOYR 5/8) 
and few distinct medium brownish yellow (IOYR 
6/6) mottles; fine weak subangular blocky; 
friable; slightly acid; clear smooth boundary. 
9-12 B23 Yellowish brown (IOYR 5/4) heavy silt loam; few 
faint fine light brownish gray (IOYR 6/2) and 
many faint fine dark yellowish brown (IOYR 4/4) 
mottles; fine weak subangular blocky; friable; 
slightly acid; gradual boundary; pipe stem 3 16.5 
inches. 
12-17 B31 Yellowish brown (IOYR 5/6) heavy silt loam; 
common faint fine gray (IOYR 6/1) and few dis­
tinct medium yellowish brown (IOYR 5/8) and 
common faint medium weak subangular blocky; 
friable; slightly acid; clear smooth boundary. 
17-23 B33 Light brownish gray (IOYR 6/2) silt loam; common 
distinct medium yellowish brown (IOYR 5/8) and 
common faint medium light olive brown (2.5Y 5/4) 
mottles; medium weak subangular blocky; friable; 
slightly acid; abrupt smooth boundary; many small 
pipe stems; some dark Mn shot. 
23-35 DL Gray (IOYR 6/1) silt loam; common prominent 
coarse strong brown (7.5YR 5/6) mottles; massive 
subangular blocky; friable; neutral; clear smooth 
boundary; many medium pipe stems; many Mn flecks. 
35-60 DL Gray (IOYR 6/1) silt loam; common faint coarse 
light yellowish brown to pale yellow (2.5Y 
6/4-7/4) mottles; massive; friable; neutral; 
clear smooth boundary. 
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60-72 HDL Light brownish gray (10YR 6/2) silt loam; many 
faint coarse pale brown (10YE 6/3) many distinct 
coarse yellowish brown (10YP 5/8) mottles; 
massive; friable; neutral; gradual boundary; many 
pipe stems between 93-146 inches; calcium carbon­
ate concretions at 140 inches; many Mn flecks and 
stains. 
72-146 DL Light yellowish brown {2.5Y 6/4) silt loam; few 
distinct medium gray (10YR 6/1) mottles; massive; 
friable; mildly alkaline; clear wavy boundary; 
few pipe stems; few small gastropod shells; Mn 
bands at 148-152 inches; black band (2 mm. thick) 
at 162 inches. 
146-162 00 Light yellowish brown (2.5Y 6/4) silt loam; few 
distinct medium gray (lOyR 6/1) mottles; massive; 
friable; mildly alkaline; clear wavy boundary; 
few pipe stems; few small gastropod shells; Mn 
bands at 148-152 inches; black band (2 mm. thick) 
at 162 inches. 
162-201 OL Light yellowish brown to pale yellow (2.5Y 
6/4-7/4) silt loam; many faint fine gray (10YR 
6/1) mottles; massive; friable; mildly alkaline; 
gradual boundary; calcium carbonate in root 
channels at 159, 185, 189, and 200 inches; faint 
horizontal Mn stains. 
201-214 00 Light yellowish brown to olive yellow (2.5Y 
6/4-6/6) silt loam; few faint fine brownish 
yellow (10YR 6/6) and few faint fine gray (10YR 
6/1) mottles; massive; friable; mildly alkaline; 
clear smooth boundary; calcium carbonate 
concretions in root channels at 204 and 214 
inches; few Mn specks and light Mn bands. 
214-270 MOU Light yellowish brown (2.5Y 6/4) silt loam; 
common distinct medium gray (10YR 6/1) and few 
distinct medium yellowish brown (10YR 5/8) 
mottles; massive; friable; mildly alkaline; 
gradual boundary calcium carbonate concretions at 
226, 236, 268, and 271 inches; black bands (1 mm. 
thick) at 214 and 237 inches; gastropod shells at 
226 inches. 
270-280 MDL Light brownish gray to light yellowish brown 
(2.5Y 6/2-6/4) silt loam; few faint fine yellow 
(10YR 7/8) mottles; massive; friable; neutral; 
clear wav-y boundary; calcium carbonate 
concretions at 284 inches; many Mn flecks at 
base; black band (1 mm. thick) at 280 inches. 
280-300 DL Gray (10YR 6/1) silt loam; few distinct medium 
yellowish brown (10YR 5/6) mottles; medium 
moderate platy; friable; neutral; clear and wavy 
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boundary; few small pipe stems. 
300-340 MDL Gray <10YB 5/1) silt loam; common distinct coarse 
olive yellow (2.51 6/6) medium moderate platy; 
friable; neutral; abrupt smooth boundary. 
340-352 BW Dark gray (7.5YB 4/0) silt loam; many faint fine 
yellowish brown (10YS 5/4) and few distinct 
medium strong brown (7.5YE 5/8) mottles medium 
strong platy; firm; neutral; gradual boundary; 
some black carbon flecks. 
352-370 DL Dark gray (7.5YH 4/0) silt loam; many distinct 
medium yellowish red (5YR 5/8) mottles; medium 
strong platy firm; neutral; gradual boundary; few 
carbon flecks. 
370-392 DL Gray (10YH 5/1) silt loam; many distinct medi-um 
yellowish red (5YB 5/6) mottles; coarse strong 
subangular blocky; firm; neutral; gradual bounda­
ry. 
392-408 S Grayish brown (2.5Y 5/2) heavy silt loam; many 
prominent coarse strong brown (5YE 5/8) mottles; 
coarse strong subangular blocky; very firm; neu­
tral; gradual boundary; few Mn stains on ped 
surfaces. 
408-432+ S Light brownish gray (2.5Y 6/2) silt loam; many 
prominent coarse yellowish red (5YR 4/6) mottles; 
coarse strong columnar prismatic; extremely firm; 
neutral few Mn stains. 
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Soil unit: 4 in Wisconsin loess 
Elevation; 1196.27 
Slope: 12.88 % 
Topographic position: backslope 




0-6 ASB Very dark brown (10YE 2/2) light silty clay loam; 
medium moderate angular blocky; friable; slightly 
acid; abrupt smooth boundary; plow sole S 6 
inches; remnant of pipe stem 3 3 inches. 
6-25 B23 Light olive brown (2.5Y 5/4). heavy silt loam; 
common faint fine light brownish gray (10YR 6/2) 
and few prominent medium yellowish red (5YP. 5/8) 
mottles; fine weak subangular blocky; friable; 
slightly acid to neutral; gradual boundary; few 
pipe stems; relict mottles at 10 inches; few Mn 
specks associated with pipe stems. 
25-51 MDL Gray (10YR 5/1) silt loam; many faint coarse 
olive yellow (2.5Y 6/6) and common distinct 
medium brownish yellow to yellowish brown (10YR 
6/8-5/8) mottles; massive; friable; neutral to 
slightly alkaline; gradual boundary; many pipe 
stems; calcium carbonate concretions S 48 inches. 
51-70 OL Pale olive to olive (Y 6/4-5/4) silt loam; few 
distinct light brownish gray (10YB 6/2) mottles; 
massive; friable; neutral; gradual boundary. 
70-87 OL Pale olive (5Y 6/4) silt loam; common distinct 
medium grayish brown (10YR 5/2) and few distinct 
medium dark yellowish brown (10YR 4/4) mottles; 
massive; friable; clear wavy boundary; calcium 
carbonate concretions S 77 inches. 
87-101 OU Light yellowish brown to light olive brown (2.5Y 
6/4-5/4) silt loam; few prominent medium yellow­
ish red (5YR 5/6) mottles; massive; friable; 
slightly alkaline; gradual boundary; black band 
(1mm. thick) a 87 inches. 
101-134 OL Light olive brown (2.5Y 5/4-5/6) silt loam; 
massive to weak platy; friable; slightly 
alkaline; gradual boundary; calcium carbonate 
concretions S 114, 125, and 129 inches; few Mn 
flecks. 
134-189 OL Light yellowish brown (2.5Y 6/4) silt loam; few 
distinct medium yellowish brown (10YR 5/8) and 
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many faint fine gray (2.5Y 6/0) mottles; weak 
platy; friable; mildly alkaline; gradual bounda­
ry; calcium carbonate concretions S 149, 165, and 
177 inches; few Mn flecks. 
189-20% OL light yellowish brown to light olive brown (2.5Y 
6/y-5/4) light silt loam; common faint fine 
brownish yellow (10YR 6/6) and few faint fine 
gray (2.5Y 6/0) and mottles; platy; friable; neu­
tral; clear smooth boundary; calcium carbonate 
concretion 3 201 inches; many Mn flecks. 
204-217 DL Grayish brown to light brownish gray (2.5Y 
5/2-6/2) silt loam; few faint fine light yellow­
ish brown to olive yellow (2.5Y 6/4-6/6) mottles; 
weak platy; friable; neutral; gradual boundary; 
Fe band at base; common Mn flecks. 
217-254 D1 Pale olive (5Y 6/4) silt loam; brownish yellow 
(10YR 6/6) mottles a 229-234 inches; weak platy; 
friable; neutral; gradual boundary; Mn stains on 
root channels S 240 inches. 
254-276 D1 Gray (10YR 5/1) silt loam; many distinct coarse 
reddish yellow (7.5YR 6/8) mottles on plate 
exteriors; medium moderate platy; firm; neutral; 
abrupt smooth boundary; few small Fe concretions. 
276-305 BW Dark gray to very dark gray (5Y 4/1-3/1) silt 
loam; common distinct medium yellowish red (5YR 
4/6) mottles on plate exteriors; medium strong 
platy; firm; neutral; gradual boundary; some 
carbon flecks. 
305-319 S Gray (5Y 5/1) silt loam; many distinct medium 
reddish yellow (7.5YR 6/8) mottles on ped 
exteriors; medium moderate subangular blocky; 
firm; neutral; gradual boundary. 
319-334 S Grayish brown (10YR 5/2) light silty clay loam; 
many prominent medium strong brown (7.5YR 5/8) 
mottles; medium moderate subangular blocky; firm; 
neutral; gradual boundary; few faint fine olive 
yellow (2.5Y 6/8) mottles on ped exteriors, 
334-336+ S Light gray to pinkish gray (7.5YR 7/0-7/2) silty 
clay loam; many prominent coarse brownish yellow 
(10YR 6/6) mottles on ped exteriors; very firm; 
neutral; few Mn flecks. 
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Soil unit : 5a in Wisconsin loess 
Elevation; 1188.01 
Slope: 12.23 % 
Topographic position: backslope 




0-8 A&B Very dark brown (10YR 2/2) light silty clay loam; 
medium moderate angular blocky; friable; slightly 
acid; abrupt smooth boundary; structure is fine 
weak platy from 0 to 2 inches (appears to be 
overwash material); plow sole a 8 inches. 
8-16 B3 Olive (5Y 5/3) heavy silt loam; few distinct 
medium yellowish brown (10YS 5/8) mottles; fine 
weak subangular blocky; very friable; slightly 
acid; gradual boundary. 
16-24 MOD Olive (5Y 5/3) silt loam; common distinct medium 
yellowish brown (10YR 5/8) mottles; massive; 
friable; neutral; gradual boundary; calcarious S 
19 inches. 
24-43 MDU Grayish brown (2.5Y 5/2) silt loam; few distinct 
coarse brownish yellow (10YR 6/6) mottles; 
massive; friable; mildly alkaline; gradual bound­
ary; secondary carbonates concentrated along fine 
root channels; common Mn flecks associated with 
pipe stems. 
43-51 MDL Light brownish gray (2.5Y 6/2) silt loam; many 
faint medium yellowish brown (10YR 5/8) mottles; 
platy; firm; mildly alkaline; gradual boundary; 
calcium carbonate concretion S 44 inches. 
51-135 MOU Light yellowish brown to light olive brown (2.5Y 
6/4-5/4) silt loam; common distinct medium gray 
(10YR 6/1) and few faint fine brownish yellow 
(10YR 6/6) mottles; massive to weak platy; firm; 
mildly alkaline; clear smooth boundary; well 
defined shear planes S 45 angle to platy struc­
ture; calcium carbonate concretions 3 70, 89, and 
111 inches; many Mn stains; gastropod shells be­
tween 66 and 70 inches. 
135-149 MOU Light olive brown to olive yellow (2.5Y 5/6-6/6) 
silt loam; many prominent medium very dark gray 
to dark brown (7.5YR 3/0-3/2) and few distinct 
fine gray (10YR 6/1) mottles; massive to weak 
platy; very friable; mildly alkaline; abrupt 
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smooth boundary; many Hn stains paralled to 
bedding; black band (1-2 mm. thick) d 107 inches. 
149-153 0/DL Light olive brown (2.5Y 5/6) silt loam; common 
prominent coarse gray (lOYR 6/1) and few fiant 
fine yellowish brown (10YR 5/8) mottles; massive; 
firm mildly alkaline; gradual boundary; few Mn 
stains. 
153-165 HOL Yellowish brown (10YR 5/6) silt loam; many dis­
tinct medium dark brown (7.5YE 3/2) and few dis­
tinct fine gray (10YE 6/1) mottles; massive to 
weak platy; very friable; mildly alkaline; clear 
smooth boundary; many Mn stains parallel to 
bedding. 
165-179 HDL Gray (10YR 5/1) silt loam; many distinct medium 
brownish yellow (10YR 6/6) and few distinct fine 
yellowish brown (10YR 5/8) mottles; massive; 
firm; neutral; gradual boundary; few Hn stains 
and flecks. 
179-210 DL Grayish brown (10YR 5/2) silt loam; many faint 
fine yellow (10YR 7/8) mottles; massive; firm; 
neutral; abrupt wavy boundary; Hn approaching 
dendritic pattern in stains. 
210^216 BW Gray (2.5Y 5/0) silt loam; many faint fine 
brownish yellow (10YR 6/8) mottles; massive to 
weak platy; firm; neutral; abrupt wavy boundary; 
thin Fe band d top and bottom of unit; calcium 
carbonate in small root channels; basal Wisconsin 
paleosol involution or slope wash. 
216-221 BW Olive (5Y 5/4) silt loam; many faint fine strong 
brown (10YR 5/8) mottles; massive; firm; neutral; 
clear smooth boundary; few carbon flecks. 
221-236 HOL Yellowish brown (10YR 5/8) silt loam; many faint 
medium gray (10YR 5/1) mottles; massive to weak 
platy; friable; neutral; gradual boundary; some 
carbon flecks in upper part of unit. 
236-242 LS Gray (10YR 5/1) light silty clay loam; few faint 
fine yellow (10YR 7/8) mottles; massive to weak 
platy; firm; neutral; abrupt smooth boundary. 
242-247 LS Yellowish brown (10YR 5/6) silty clay loam; 
massive; friable; neutral; clear smooth boundary; 
whole unit has appearance of being an iron band; 
few carbon flecks. 
247-256 LS Gray (10YR 5/1-6/1) silty clay loam; common dis­
tinct fine reddish yellow (7.5YR 6/6) mottles; 
medium moderate angular blocky; firm; neutral; 
gradual boundary; few carbon flecks. 
256-266 LS Gray (5YR 5/1) silty clay loam; common distinct 
medium brownish yellow (10YR 6/6); medium 
moderate angular blocky; very firm; neutral; 
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gradual boundary; few Hn stains. 
266-282 Y Grayish brown (10YE 5/2) heavy silty clay loam; 
many distinct coarse brownish yellow (10YR 6/8) 
mottles; very firm; neutral; gradual boundary; 
few Mn stains. 
282-288+ Y Light brownish gray (10YB 6/2) silty clay loam; 
many prominent coarse brownish yellow (10YR 6/8) 
mottles; massive to coarse weak subangular 




Soil unit: 6b in alluvium over Wisconsin loess 
Elevation: 1180.26 
Slope: 8.12 % 
Topographic position: base of backslope 




0-9 Ap Very dark gray (10YR 3/1) silt loam; medium weak 
su&angular blocky; friable; slightly acid; 
gradual boundary. 
9-13 A&B Dark brown (10YE 3/3) silty clay loam; fine weak 
angular blocky; friable; slightly acid; gradual 
boundary. 
13-18 B23 Dark brown (lOYR 4/3) light silty clay loam; fine 
moderate angular blocky; friable; slightly acid; 
gradual boundary; few small pipe stems S 15 
inches. 
18-26 B31 Dark brown (10YS 4/3) light silty clay loam; 
medium weak subangular blocky; friable; slightly 
acid; gradual boundary; few pipe stems. 
26-41 B33 Light olive brown (2.5Y 5/4) silt loam; medium 
weak subangular blocky to massive; friable; 
slightly acid; gradual boundary; many pipe stems 
a 36 inches. 
41-48 MOL Light olive brown (2.5Y 5/6) silt loam; many dis­
tinct fine to coarse gray (lOYR 6/1) and few dis­
tinct medium yellowish brown (10YR 5/1) mottles; 
massive; friable; neutral; gradual boundary; few 
Hn stains. 
48-63 on Light olive brown (2.5Y 5/6) silt loam; few dis­
tinct medium gray (10YR 6/1) and few faint fine 
brownish yellow (10YR 6/8) mottles; massive; mod­
erately alkaline; gradual boundary; many Mn 
stains between 51 and 52 inches. 
63-72 MOU Brownish yellow (10YR 6/8) silt loam; many 
prominent fine to coarse gray (10YR 6/1) and few 
prominent coarse dark brown (7.5YR 4/4) mottles; 
fine weak platy; friable; moderately alkaline; 
clear smooth boundary; few Mn stains. 
72-77 DO Gray to light brownish gray (10YR 6/1-6/2) silt 
loam; few faint fine yellowish brown (10YR 5/6) 
mottles; massive to weak platy; firm; moderately 
alkaline; gradual boundary; calcium carbonate 
concretion S 78 inches. 
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77-89 MOO Light olive brown (2.5Y 5/U) silt loam; common 
faint fine yellowish brown (10YP. 5/6) and many 
distinct fine gray (10YF. 6/1) mottles; massive; 
friable; mildly alkaline; clear smooth boundary; 
few small carbonate concretions; many Mn specks, 
flecks, and stains. 
89^-97 MOL Yellowish brown (10YR 5/8) silt loam; few dis­
tinct medium strong brown (7.5YR 5/8) and common 
distinct medium gray (10YR 6/1) mottles; massive 
to weak platy; friable; mildly alkaline; clear 
wavy boundary; few Fe concretions; few Mn flecks 
and stains. 
97-110 MOL Brownish yellow (10YR 6/8) silt loam; common dis­
tinct medium light brownish gray (2.5Y 6/2) 
mottles; weak platy; friable; mildly alkaline; 
abrupt smooth boundary; carbonate in bands and 
aloag root channels; many Mn stains. 
110-130 DL Olive gray (5Y 5/2) silt loam; few faint medium 
yellowish brown (10YR 5/4) mottles; massive; 
firm; mildly alkaline; clear smooth boundary; 
calcium carbonate in bands and along root 
channels; many Mn stains between 110 and 117 
inches. 
130-144 MDL Gray (10YR 6/1) silt loam; many distinct coarse 
strong brown (7.5YR 5/8) mottles on plate 
exteriors; weak platy; friable; mildly alkaline; 
gradual boundary; pipe stem 3 136 inches; calcium 
carbonate in bands and root channels; dark band 
(1 mm. thick) 5) 139 inches. 
144-180 DL Grayish brown (2.5Y 5/2) silt loam; common dis­
tinct medium strong brown (7.5YE 5/8) mottles; 
massive to weak platy; firm; mildly alkaline; 
abrupt smooth boundary; calcium carbonate 
concretion S 162 inches; calcium carbonate in 
bands and root channels; Mn and Fe pseudomorph 
after wood S 163-164 inches. 
180-189 BW Grayish brown (2.5Y 5/2) silt loam; common dis­
tinct medium strong brown (7.5YR 5/8) mottles on 
plate exteriors; weak platy; firm; neutral; 
abrupt boundary; dark band (3 mm. thick) a 189 
inches; basal Wisconsin unit strongly erroded at 
this site. 
189-203 LS Gray (lOYR 5/1) silty clay loam; massive to very 
fine moderate subangular blocky; extremely firm; 
neutral; gradual boundary; many carbon flecks. 
203-213 Y Gray to dark gray (10YR 5/1^4/1) silty clay; many 
faint fine brown (10YR 5/3) mottles; medium 
moderate subangular blocky; very firm; neutral; 
clear smooth boundary; one calcium carbonate 
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concretion S 213 inches; many Mn shot. 
213-218 Y Gray (10YR 5/1-6/1) heavy silty clay loam; common 
faint fine brownish yellow (10YR 6/6) and few 
distinct fine yellowish brown (10YE 5/6) mottles; 
medium strong angular blocky; firm; neutral; 
gradual boundary; few Mn stains. 
218-234 Y Gray (lOYR 5/1) silty clay loam; many distinct 
medium yellowish brown (10YR 6/6) mottles on ped 
exteriors; medium strong angular blocky; firm; 
neutral; gradual boundary; calcium carbonate 
concretions 3 226 and 229 inches; calcium carbon­
ate precipitated out along root channels; Mn 
stains around root channels. 
234-240+ Y Gray (2.5Y 6/0) heavy silty clay loam; few dis­
tinct medium brownish yellow (10YR 6/8) and many 
distinct fine yellow (10YR 7/6) mottles; massive 
to medium weak subangular blocky; firm; neutral; 
coarse Mn stains on exterior of peds. 
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&T»8 
Soil unit: 8 in alluvial material 
Elevation; 1177.16 
Slope: 4.68 % 
Topographic position: footslope 




0-10 Ap Very dark brown (10YR 2/2) silt loam; medium 
moderate subangular blocky; friable; medium acid; 
clear boundary; very platy from 8 to 10 inches 
(plow sole). 
10-24 A Very dark gray (10YR 3/1) heavy silt loam; medium 
weak subangular blocky; friable; medium acid; 
diffuse boundary. 
24-36 B Dark brown (10YR 3/3) light silty clay loam; fine 
weak subangular blocky; friable; diffuse bounda­
ry. 
36-74 OL Dark yellowish brown (10YR 3/4) silty clay loam 
to heavy silt loam; coarse moderate columnar 
prismatic; friable; medium acid; diffuse bounda­
ry. 
74-134 OL Dark yellowish brown (10YR 4/4) silt loam; few 
faint fine red (2.SYR 4/6) mottles; massive; 
friable; slightly acid; gradual boundary. 
134-168 DL Gray (10YR 5/1) silt loam; many distinct medium 
yellowish brown (10YR 5/8) mottles; massive; 
friable; neutral; clear smooth boundary; appears 
to be stratifical at base. 
168-194 LS Dark grayish brown (10YR 4/2) silty clay loam; 
fine weak subangular blocky; friable; slightly 
acid; gradual boundary. 
194-214 DL Gray (10YR 5/1) silty clay loam; many faint 
medium brownish yellow (10YR 6/8) mottles; medium 
moderate subangular blocky; friable; neutral; 
clear boundary. 
214-234 Y Grayish brown (lOYE 5/2) silty clay loam; many 
prominent coarse strong brown (7.5YR 5/8) 
mqttles; medium strong angular blocky; friable; 
neutral; gradual boundary; Fe concretions and 
pipe stems. 
234-240+ DL Pinkish gray (7.5YR 6/2) silty clay loam; many 
prominent coarse reddish yellow (7.5YR 6/8) and 
common prominent coarse dark reddish brown (2.5YR 
2/4) mottles; massive; friable; neutral; some 
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gravel (10.5 per cent) pea size and smaller. 
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kin 
Soil unit; 9 in alluvial material 
Elevation: 1173.36 
Slope: 4.50 % 
Topographic position: toeslope 




0-8 Ap Dark yellowish brown (10YR 3/4) silt loam; fine 
weak granular; friable; strongly acid; clear 
boundary. 
8-22 A Black (10YR 2/1) light silty clay loam; fine weak 
platy to fine weak subangular blocky; friable; 
medium acid; gradual boundary. 
22-60 B Very dark grayish brown (10YR 3/2); dark gray 
(10YS 4/1) coatings on ped surfaces; fine 
moderate subangular blocky; light silty clay 
loam; friable; strong to medium acid; diffuse 
boundary. 
60-100 OL Dark yellowish brown (10YR 4/4) light silty clay 
loam; few faint fine yellowish red (5YR 4/8) 
mottles; coarse moderate columnar prismatic; 
friable; medium acid; diffuse boundary, 
100-288 OL Reddish brown (10YR 5/4) silt loam; few faint 
fine yellowish red (5YR 4/8) mottles; massive; 
friable; slightly acid; gradual boundary; common 
distinct medium grayish brown (10YR 5/2) mottles 
a 132 inches; calcareous concretion 3 228 inches. 
288-330 DL Light brownish gray (10YR 6/2) silt loam; common 
distinct medium yellowish brown (10YR 5/8) 
mottles; massive; friable; clear smooth boundary; 
Mn stains S 307 inches. 
330-336+ K Light brownish gray (10YE 6/2) silty clay; many 
distinct fine black (lOyR 2/1) and few distinct 
fine yellowish brown (10YR 5/8) mottles; massive; 
firm; neutral; Fe band at upper boundary. 
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AT#10 
Soil unit; 8 in alluvial material 
Elevation; 1177.16 
Slope; 8.18 % 
Topographic position; footslope—backslope transition 




0-10 ftp Very dark grayish brown to dark brown (10YE 
3/2-3/3) heavy silt loam; medium weak platy; 
friable; medium acid clear distinct boundary. 
10-17 A Dark brown (10YR 3/3) light silty clay loam; 
medium weak angular blocky; friable; medium acid; 
diffuse boundary. 
17-44 B3 Dark yellowish brown (10YR 3/4) heavy silt loam; 
medium weak angular blocky; friable; medium acid; 
diffuse boundary. 
44-54 B3 Dark brown (10YR 4/3) silt loam; medium weak 
subangular blocky; friable; medium acid; diffuse 
boundary. 
54-79 OL Dark yellowish brown (10YR 4/4) silt loam; 
columnar prismatic; friable; slightly acid; 
diffuse boundary. 
79-112 OL Yellowish brown (10YR 5/4-5/6) silt loam; 
massive; friable; slightly acid; diffuse bounda­
ry. 
112-150 OL Light olive brown (2.5Y 5/4) silt loam; common 
distinct medium reddish brown (5YR 4/4) mottles; 
massive; firm; neutral; diffuse boundary. 
156-178 BW Dark brown (10YR 4/3) silt loam; common distinct 
fine reddish brown (5YR 4/4) mottles; massive; 
firm; niutral; clear wavy boundary. 
178-184 OL Yellowish brown (10YR 5/4) silt loam; massive; 
friable; neutral; clear boundary. 
184-198 LS Grayish brown (10YR 5/2) heavy silty clay loam; 
many distinct medium reddish yellow (7.5YR 6/6) 
mottles; medium moderate angular blocky; firm; 
neutral; diffuse boundary. 
198-232 LS Light gray (10YR 7/2) heavy silty clay loam; many 
distinct coarse reddish yellow (7.5YR 6/6) 
mottles; coarse strong angular blocky; firm; 
mildly alkaline; diffuse boundary; calcium car­
bonate concretions, 
232-240+ L Light brownish gray to pale brown (10YR 6/2-6/3) 
silty clay loam; many distinct coarse brownish 
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yellow (10YR 6/8) mottles; platy; firm; slightly 
alkaline; calcium carbonate concretions; some in­
dication of parallel bedding indicating unit may 




Soil unit: 8 in alluvial material over Wisconsin loess 
Slope: 13.34 % 
Topographic position: backslope 




0-2 PS Very dark gray (10YR 3/1) light silty clay loam; 
medium weak platy; friable; slightly acid; clear 
smooth boundary. 
2-9 Ap Black (10YR 2/1) light silty clay loam; medium 
weak granular; very friable; medium acid; clear 
smooth boundary; plow sole S 9 inches. 
9-14 A3 Very dark brown (10YR 2/2) light silty clay loam; 
medium weak subangular blocky; very friable; 
medium acid; gradual boundary. 
14-18 B1 Very dark grayish brown (10YR 3/2) light silty 
clay loam; medium weak subangular blocky; very 
friable; medium acid; gradual boundary. 
18-30 B2 Very dark grayish brown (10YR 3/2) light silty 
clay loam; medium weak subangular blocky to 
granular; very friable; slightly acid; gradual 
boundary. 
30-39 B3 Dark brown (10YR 3/3) light silty clay loam; 
medium weak subangular blocky; friable; slightly 
acid; gradual boundary. 
39-54 OL Dark yellowish brown (10YR 4/4) light silty clay 
loam; common faint fine very dark grayish brown 
(lOYR 3/2) mottles; massive; friable; slightly 
acid; gradual boundary. 
54-67 01 Yellowish brown (10YR 5/6-5/4) heavy silt loam; 
few faint fine gray (10YR 6/1) mottles; massive; 
slightly acid; gradual boundary; Fe concretions S 
54 and 65 inches. 
67-96 MOU Brownish yellow to yellowish brown (10YR 6/6-5/6) 
silt loam; common distinct medium gray (10YR 6/1) 
mottles; massive; friable; mildly alkaline; 
gradual boundary; Fe concretions 3 82 and 95 
inches; calcium carbonate concretions throughout 
unit; common Mn stains. 
96-106 MOL Light yellowish brown to olive yellow (2.5Y 
6/4-6/6) silt loam; common distinct medium to 
coarse gray (10YR 6/1) mottles; massive; friable; 
mildly alkaline; gradual boundary; few pipe 
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stems; calcium carbonate concretions in root 
channels. 
106-113 MOL Yellowish brown (10YR 5/8) silt loam; many 
prominent coarse black (SYR 2/1) and few distinct 
medium gray (10YB 6/1) mottles; massive; firm; 
mildly alkaline; gradual boundary; many Fe 
concretions; calcium carbonate precipitated in 
root channels and bands. 
113-156 DL Gray (lOYR 6/1) silt loam; common distinct medium 
yellowish brown (10YR 5/6) mottles on plate 
exteriors; massive to weak platy; very firm; 
mildly alkaline; gradual boundary; few pipe 
stems; calcium carbonate precipitated out along 
root channels. 
156-170 DL Gray (10YR 6/1) silt loam; common faint fine 
yellow (10YE 8/8) mottles; platy; very firm; 
mildly alkaline; clear wavy boundary; few carbon­
ates precipitated out along root channels. 
170-175 BW Dark gray (10YR 4/1) silt loam; many distinct 
medium dark brown (7.5YR 4/4) mottles; medium 
strong platy; very firm; mildly alkaline; clear 
smooth boundary; calcium carbonate precipitated 
out in root channels; few carbon flecks. 
175-183 DL Gray to dark gray (10YR 5/1-4/1) silt loam; 
common distinct medium yellowish brown (10YR 5/6) 
mottles; medium strong platy; very firm; slightly 
alkaline; gradual boundary; calcium carbonate 
precipitate in root channels; few carbon flecks. 
185-186+ DL Dark gray (7.5YR 4/0) silt loam; many faint fine 
yellow (10YR 7/6) mottles; massive to fine weak 
platy; very firm; mildly alkaline. 
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AT#12 
Soil unit: 7b in translocated Wisconsin loess 
Elevation: 1193.86 
Slope: 14.40 % 
Topographic position: terrace on backslope 




0-13 PS/Ap Dark brown (10YR 3/3) light silty clay loam; 
medium weak subangular blocky to platy at base; 
friable; slightly acid; clear smooth boundary. 
13-17 A3 Dark yellowish brown (10YR 3/4) light silty clay 
loam; medium weak subangular blocky; friable; 
slightly acid; diffuse boundary. 
17-28 B2 Dark brown (10YR 4/3) silty clay loam; medium 
weak subangular blocky; friable; slightly acid; 
diffuse boundary. 
28-34 B3 Yellowish brown (10YS 5/4-5/6) light silty clay 
loam; few faint fine dark reddish gray (5YB 4/2) 
mottles; fine weak granular; friable; slightly 
acid; diffuse boundary; few Fe concretions. 
34^44 OL Yellowish brown (10YR 5/6) silt loam; few faint 
fine grayish brown (1GYH 5/2) and few faint fine 
strong brown (7.5YR 5/6) mottles; medium weak 
subangular blocky; friable; neutral; clear bound­
ary; few Fe concretions. 
44-70 DU Gray (10YR 6/1) silt loam; many prominent coarse 
brownish yellow (10YR 6/8) mottles; massive; 
friable; mildly alkaline; abrupt boundary; few Fe 
and Mn concretions; many gastropod shells 
throughout. 
70-120 HOL Brownish yellow (10YR 6/6) silt loam; many dis­
tinct medium gray (10YR 6/1) and many distinct 
medium dark brown (7.5YR 3/2) mottles; massive; 
friable; mildly alkaline; diffuse boundary; Mn 
stains S 70 and between 96 and 105 inches; 
gastropod shells 3 84 and 90 inches. 
120^144 DL Pale olive (5Y 6/3) silt loam; few faint fine 
brownish yellow (10YR 6/6) mottles; weak platy; 
friable; mildly alkaline; diffuse boundary. 
144-180 OL Yellowish brown to light yellowish brown (10YR 
5/4-6/4) silt loam; few faint fine gray (10YS 
6/1) and few faint fine yellowish brown (10YE 
5/6) mottles; weak platy; friable; mildly 
alkaline; diffuse boundary; few Mn flecks. 
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180-244 MDL Pale olive (5Y 6/3) si lt loam; common distinct 
coarse yellowish brown (10YR 5/6) mottles; weak 
platy; friable; neutral; diffuse boundary. 
244-280 BW Dark yellowish brown (lOYR 3/4-4/4) si lt loam; 
common distinct medium yellowish brown {10YR 5/6) 
mottles; platy; f irm; neutral; clear boundary 
common carbon flecks. 
280-299 DL Gray (10YR 6/1) si lt loam; common distinct coarse 
reddish yellow (7.5YR 6/6) mottles; massive to 
weak subangular blocky; f irm; neutral; diffuse 
boundary. 
299-315 IS Gray to pinkish gray (5YB 6/1-6/2) l ight silty 
clay; common distinct coarse reddish yellow (5YR 
6/6) mottles; coarse strong subangular blocky; 
f irm; diffuse boundary. 
315-384+ Y Pinkish gray (7.5YR 6/2) heavy si lty clay loam; 
common distinct coarse reddish yellow (5YR 6/6) 
mottles; massive; f irm; increase in Mn staining 
toward base of section. 
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AT#13 
Soil unit; 3b in Wisconsin loess 
Elevation; 1203.30 
Slope; 9.62 % 
Topographic position; shoulder 




0-2 Ap Dark brown (10YR 3/3) si lty clay loam; weak 
platy; friable; slightly acid; abrupt smooth 
boundary. 
2-7 B2 Dark brown (10YR 3/3-4/3) si lty clay loam; coarse 
weak angular blocky; friable; slightly acid; 
clear smooth boundary. 
7-18 B3 Yellowish brown (10YR 5/6) heavy si lt loam; f ine 
weak angular blocky; friable; slightly acid; 
diffuse boundary; few Fe stains toward base. 
18-56 DL Light brownish gray (10YR 6/2) si lt loam; common 
distinct coarse brownish yellow (10YR 6/8) 
mottles; medium weak columnar prismatic; f irm; 
neutral; clear smooth boundary; few Fe 
concretions. 
56-62 DO Light brownish gray (10YR 6/2) si lt loam; common 
distinct coarse brownish yellow (10YR 6/8) 
mottles; massive; f irm; mildly alkaline; clear 
boundary; many gastropod shells. 
62-86 MOD Yellowish brown (10YR 5/4-5/6) si lt loam; common 
distinct medium l ight brownish gray (lOYR 6/2) 
and common distinct f ine brownish yellow (10YR 
6/8) mottles; massive; fr iable; mildly alkaline; 
clear boundary; many gastropod shells; Fe 
concretions. 
86-146 DU Light brownish gray (10YR 6/2) si lt loam; common 
distinct coarse brownish yellow (10YR 6/8) 
mottles; massive; f irm; mildly alkaline; clear 
boundary; Fe concretions; many gastropod shells. 
146-228 MOU Light yellowish brown to l ight olive brown (2.5Y 
6/4-5/4) si lt loam; common distinct medium l ight 
brownish gray (10YR 6/2) and few faint fine yel­
lowish brown (10YR 5/8) mottles; massive; 
fr iable; mildly alkaline; diffuse boundary; few 
Fe and calcium carbonate concretions. 
228-240 MOU Light yellowish brown to l ight olive brown (2.5Y 
6/4-5/4) si lt loam; common distinct medium l ight 
brownish gray (10YR 6/2) and few faint fine yel­
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lowish brown (10YR 6/2) and few faint fine yel­
lowish brown (lOYR 5/8) mottles; platy; friable; 
mildly alkaline; diffuse boundary. 
240-271 MOL Light yellowish brown to l ight olive brown (2.5Y 
6/4-5/U) si lt loam; common distinct medium l ight 
brownish gray (10YR 6/2) and few faint fine yel­
lowish brown (10YR 5/8) mottles; platy; friable; 
mildly alkaline to neutral; diffuse boundary; few 
Fe and calcium carbonate concretions; Fe band 
from 250 to 254 inches. 
271-288 DL Pinkish gray (5YE 6/2) si lt loam; common distinct 
coarse yellowish brown (10YR 5/6) mottles; platy; 
friable; neutral; diffuse boundary. 
288-320 MOL Very pale brown to yellow (10YR 7/4-7/6) si lt 
loam; common distinct coarse yellowish brown 
(10YR 5/6) mottles; very platy; friable; neutral; 
clear boundary. 
320-334 BW Brown (7.5YR 5/4) si lt loam; common distinct 
medium strong brown (7.5YR 5/6) mottles; f ine 
weak granular to subangular blocky; friable; neu­
tral; diffuse boundary. 
334-366 DL Gray (7.5YE 5/0) si lt loam; many distinct coarse 
dark brown (7.5YR 4/4) mottles; platy; f irm; neu­
tral; clear smooth boundary; few charcoal f lecks. 
366-376 LS Grayish brown (10YR 5/2) si lt loam; many distinct 
medium yellowish brown (10YE 5/6) mottles; single 
grain to platy; f irm; neutral; clear smooth 
boundary. 
376-392 LS Pinkish gray (5YR 6/2) si lty clay loam; many 
prominent coarse yellowish red (5YR 5/8) mottles; 
coarse strong angular blocky; friable; neutral; 
clear smooth boundary. 
392-424 LS Pinkish gray (7.5YR 6/2) si lty clay; many 
prominent coarse reddish yellow (7.5YR 6/8) 
mottles; coarse moderate angular blocky; friable; 
neutral; clear smooth boundary. 
424-432+ Y Light gray (10YR 7/2) si lty clay; many distinct 
medium reddish yellow (7.5YR 6/8) mottles; 
massive; f irm; neutral. 
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AT#14 
Soil unit: lb in Wisconsin loess 
Elevation: 1207.16 
Slope: 5.76 % 
Topographic position: summit 




0-6 6p6B Dark yellowish brown (10YR 4/4) si lty clay loam; 
few faint fine yellowish brown (10YR 5/8) 
mottles; medium moderate platy; friable; slightly 
acid; abrupt smooth boundary. 
6-10 B2 Yellowish brown (10YE 5/4) si lty clay loam; 
medium moderate columnar prismatic; friable; 
slightly acid; gradual boundary. 
10-22 B3 Yellowish brown (10YR 5/6) si lt loam; few faint 
f ine yellowish brown (10YR 5/8) mottles; medium 
moderate subangular blocky; friable; slightly 
acid; gradual boundary; few Fe concretions. 
22-32 DL Gray (10YR 5/1) si lt loam; common distinct medium 
yellowish brown (10YR 5/8) mottles; f ine weak 
platy; friable; neutral; gradual boundary; common 
Fe concretions; few Bn stains. 
32-72 DL Gray (5Y 6/1) si lt loam; common distinct medium 
yellowish brown (10YR 5/8) mottles; massive; 
fr iable; neutral; clear boundary; common Fe 
concretions. 
72-146 DU Gray (5Y 6/1) si lt loam; common distinct medium 
yellowish brown (10YR 5/8) mottles; massive; 
fr iable; mildly alkaline; gradual boundary; Fe 
and calcium carbonate concretions; gastropod 
shells S 77 inches. 
146-168 OU Pale olive (5Y 6/4) si lt loam; common distinct 
medium yellowish brown (10YR 5/8), common dis­
tinct medium dark reddish brown (5YR 3/2) ,  and 
few distinct f ine gray (10YR 6/1) mottles; 
massive; fr iable; moderately alkaline-; gradual 
boundary; Mn, Fe, and calcium carbonate 
concretions. 
168-184 OL Pale olive (5Y 6/3) si lt loam; common distinct 
medium yellowish brown (10YR 5/8), common dis­
tinct medium dark reddish brown (5YR 3/2), and 
few distinct f ine gray (10YR 6/1) mottles; 
massive; fr iable; mildly alkaline; gradual bound­
ary; Fe concretions. 
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184-228 OU Olive yellow (5Y 6/6) si lt loam; few distinct 
f ine gray (10YR 6/1) mottles; massive; fr iable; 
mildly alkaline; gradual boundary. 
228-257 MOL Yellowish brown {10YR 5/4-6/6) si lt loam; few 
faint fine reddish yellow (5YR 6/8) and few faint 
f ine gray (10YR 6/1) mottles; massive; fr iable; 
mildly alkaline; gradual boundary; dark band (1 
mm. thick) S 232 inches. 
257-276 OU Pale olive (5Y 6/4) si lt loam; few faint f ine 
yellowish brown (10YR 5/8) mottles; massive to 
platy; friable; mildly alkaline; gradual bounda­
ry. 
276-307 OL Yellowish brown (10YR 5/6) si lt loam; common 
faint fine very dark grayish brown (10YR 3/2) and 
few distinct medium gray (10YR 6/1) mottles; weak 
platy; friable; mildly alkaline; clear smooth 
boundary; dark bands (1 mm thick) 3 293 and 300 
inches. 
307-336 DL Gray (lOYR 6/1) si lt loam; common distinct medium 
strong brown (7.5YR 5/6) mottles; weak platy; 
friable; mildly alkaline; gradual boundary. 
336-366 MDL Pale olive (5Y 6/3) si lt loam; common faint 
medium strong brown (7.5YR 5/6) mottles; very 
platy; friable; mildly alkaline; clear smooth 
boundary; Fe band between 364 and 366 inches. 
366-402 BW Very dark grayish brown (10YR 3/2) si lt loam; 
common distinct coarse strong brown (7.5YR 5/6) 
mottles; very platy; friable; neutral to mildly 
alkaline; clear wavy boundary; common charcoal 
f lecks. 
402-410 DL Gray (10YR 6/1) si lty clay loam; common distinct 
coarse strong brown (7.5YR 5/6) mottles; very 
platy; friable; neutral; diffuse boundary; tran­
sit ion zone between Wisconsin loess and Yarmouth 
si lty clay. 
410-420 LS Gray to pinkish gray (7.5YR 6/0-6/2) heavy silty 
clay loam; many distinct coarse strong brown 
(7.5YH 5/6) mottles; coarse weak angular blocky; 
f irm; neutral; diffuse boundary. 
420-444+ Y Gray (10YR 6/1) si lty clay; many distinct coarse 
yellowish brown (10YR 5/6) mottles; coarse strong 
angular blocky; f irm; Mn stains. 
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RT»15 
Soil unit; 5a in Wisconsin loess 
Elevation; 1177.36 
Slope; 6.84 % 
Topographic position; upper part of nose slope (break in longi 
tufl inal profi le occurs at this point—more gently sloping 
upslope and steeper downslope) 




0-7 Ap&B Pale olive (5Y 6/4) si lt loam; f ine weak 
subangular blocky; friable; mildly alkaline; 
clear boundary. 
7-30 MOL Light yellowish brown (2,5Y 6/4) si lt loam; 
common distinct medium yellow (2.5Y 7/8) and 
common distinct medium l ight brownish gray (2.5Y 
6/2) mottles; weak platy to massive; fr iable; 
mildly alkaline; clear boundary; Fe band a 22 
inches. 
30-46 DL Light brownish gray (2.5Y 6/2) si lt loam; few 
distinct fine yellow (2.5Y 7/8) mottles; massive; 
fr iable; mildly alkaline; clear boundary. 
46-78 DD Gray (10YR 6/1) si lt loam; common distinct medium 
brownish yellow (10YR 6/8) mottles; massive; 
fr iable; mildly alkaline; diffuse boundary; few 
calcium carbonate concretions in root channels; 
gastropod shells between 62 and 70 inches. 
78-115 DO Light brownish gray (10YR 6/2) si lt loam; common 
distinct medium strong brown (7.5YR 5/8) mottles; 
massive; fr iable; mildly alkaline; diffuse bound­
ary; Fe and calcium carbonate concretions S 107 
inches; gastropod shells 5) 94 inches; few Mn 
specks a base. 
115-162 MDL Grayish brown to l ight brownish gray (10YR 
5/2-6/2) si lt loam; common faint fine çtrong 
brown (7.5YR 5/8) mottles; very platy; mildly 
alkaline to neutral; diffuse boundary. 
162-186 MDL Light brownish gray (10YR 6/2) si lt loam; common 
distinct coarse brownish yellow (10YR 6/8) 
mottles; medium moderate plate; friable; neutral; 
abrupt boundary; most mottles on plate exterior. 
186-189 BW Grayish brown (10YR 5/2) si lt loam; f ine weak 
granular; friable; neutral; abrupt boundary. 
189-212 DL Dark gray (10YR 4/1) si lt loam; common distinct 
medium yellowish brown (10YR 5/8) mottles; platy 
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to medium weak subangular blocky; friable; neu­
tral; diffuse boundary; few carbon fleck in top 6 
inches. 
212-241 DL Li.ght brownish gray (10YR 6/2) si lt loam; common 
distinct coarse brownish yellow (10YR 6/8) 
mottles; coarse weak subangular blocky; friable; 
neutral; abrupt boundary. 
241-256 LS Light gray (lOYB 7/1) l ight silty clay; many 
prominent coarse yellowish red (5YR 5/8) mottles; 
coarse strong angular blocky; f irm; neutral; 
abrupt boundary. 
256-267 LS Light gray (10YB 7/1) l ight silty clay; many 
prominent coarse yellowish red (5YR 5/8) mottles; 
coarse strong angular blocky; f irm; neutral; 
abrupt boundary; few Hn stains. 
267-288+ Y Light gray (lOYR 7/2) l ight silty clay; common 
prominent coarse reddish yellow (7.SYR 7/6) 




Soil unit; 5a in Wisconsin loess 
Elevation; 1172.85 
Slope: 8.19 % 
Topographic position: backslope 




0-8 fipSB Olive brown (2.5Y 4/4) si lt loam; common distinct 
f ine brownish yellow (10YR 6/8) mottles; f ine 
weak granular; fr iable; neutral; clear smooth 
boundary, 
8-12 OL Light yellowish brown (10YR 6/U) si lt loam; 
common faint f ine brownish yellow (10YR 6/6) 
mottles; medium moderate platy; friable; neutral; 
clear smooth boundary. 
12-32 MOL Yellow (10YE 7/6) si lt loam; common distinct 
coarse l ight brownish gray (10YR 6/2) mottles; 
platy to massive; fr iable; mildly alkaline; clear 
smooth boundary; many Hn stains and flecks. 
32-102 DL Light brownish gray (10YR 6/2) si lt loam; common 
distinct coarse brownish yellow (10YR 6/8) 
mottles; massive; fr iable; mildly alkaline; 
gradual boundary; calcium carbonate concretions S 
33 inches. 
102-148 MOL Light yellowish brown (2.5Y 6/4) si lt loam; 
common faint medium l ight brownish gray (10YR 
6/2) and common faint medium yellow (10YR 7/8) 
mottles; massive to platy; friable; mildly 
alkaline; gradual boundary. 
148-154 DL Light olive gray (5Y 6/2) si lt loam; common dis­
tinct fine reddish yellow (7.5YR 6/8) mottles; 
platy; friable; neutral; clear wavy boundary. 
154-166 BW Dark brown (10YR 3/3) si lt loam; common faint 
medium yellowish brown (10YR 5/8) mottles; platy; 
friable; neutral; diffuse boundary. 
166-174 OL Brown (10YR 5/3) si lt loam; common faint medium 
yellowish brown (10YR 5/8) mottles; platy; 
friable; neutral; diffuse boundary. 
174-208 DL Grayish brown to l ight brownish gray (10YR 
5/2-6/2) si lt loam; common faint medium yellowish 
brown (10YR 5/8) mottles; platy to coarse weak 
subangular blocky; friable; neutral; clear bound­
ary. 
208-230 LS Light brownish gray (10YR 6/2) si lty clay loam; 
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common distinct coarse strong angular blocky; 
f irm; neutral; clear boundary. 
230-240+ Y Light brownish gray to l ight gray (lOYR 6/2-7/2) 
si lty clay; common distinct coarse strong brown 
(7.5YE 5/8) mottles; massive; f irm. 
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Soil unit: 10 in Wisconsin loess 
Elevation: 1167.51 
Slope: 9.75 % 
Topographic position: backslope 




0-7 &P&B Dark brown (10YR 3/3) si lt loam; medium weak 
platy; friable; neutral; clear irregular bounda­
ry; Fe and calcium carbonate concretions. 
7-18 HDD Light brownish gray (10YE 6/2) si lt loam; common 
faint coarse brownish yellow (10YE 6/8) and many 
distinct medium strong brown (7.5YR 5/8) mottles; 
weak platy; friable; mildly alkaline; gradual 
boundary; Fe and calcium carbonate concretions; 
gastropod shells 3 16 inches; few Hn specks. 
18-58 DO Light brownish gray (10Y5 6/2) si lt loam; common 
distinct medium brownish yellow (10YR 6/8) 
mottles; weak platy; friable; mildly alkaline; 
clear wavy boundary; Fe concretions common; Mn 
bands 3 27-29, 39-40, and 45-46 inches. 
58-83 MOL Olive (5Y 6/4) si lt loam; common distinct medium 
brownish yellow (10YR 6/8) and common distinct 
medium strong brown (7.5YR 5/8) mottles; medium 
moderate platy; friable; mildly alkaline; gradual 
boundary; Mn and Fe concretions; common Mn 
specks. 
83-132 DL Light brownish gray (10YR 6/2) si lt loam; common 
distinct coarse brownish yellow (10YR 6/8) 
mottles; medium weak platy; friable; neutral; 
abrupt smooth boundary. 
132-143 BW Dark brown (10YR 4/3) si lt loam; few faint fine 
yellowish brown to l ight yellowish brown (10YR 
5/4-6/4) mottles on plate exteriors; medium weak 
platy; friable; neutral; gradual boundary. 
143-174 OL Dark yellowish brown (10YR 4/4) si lt loam; few 
faint fine l ight yellowish brown (10YR 6/4) 
mottles; massive; fr iable; neutral; gradual 
boundary. 
174-194 LS Grayish brown (10YR 5/2) si lty clay loam; many 
distinct medium yellowish brown (10YR 6/8) 
mottles; medium strong angular blocky; f irm; 
gradual boundary. 
194-202 LS Gray (10YR 5/1) l ight silty clay; common distinct 
340 
medium reddish yellow (7.5YR 6/6) and common dis­
tinct medium yellowish red (5YR 5/6) mottles; 
coarse strong angular blocky; f irm; neutral; 
gradual boundary; Fe concretions in root 
channels. 
202-236 Y Grayish brown (10YR 5/2) l ight silty clay; common 
distinct medium reddish yellow (7.5YR 6/6) 
mottles; medium moderate subangular blocky; f irm; 
neutral; gradual boundary. 
236-2U0+ K Light gray (10YR 7/2) si lty clay loam; common 
faint fine yellowish brown (10YR 5/8) mottles; 
massive; neutral; few Mn specks. 
3 4 1  
AT*18 
Soil unit: 10 in Wisconsin loess 
Elevation: 1160.60 
Slope: 10.53 % 
Topograhpic position: backslope 




0-7 Ap Yellowish brown (10YR 5/4) si lt loam; few dis­
tinct fine yellowish red (SYR 5/8) mottles; f ine 
weak platy; friable; mildly alkaline; clear 
smooth boundary; few Fe concretions. 
7-21 MOU Yellowish brown (10YR 5/8) si lt loam; few dis­
tinct medium strong brown (7.5YR 5/8) and many 
distinct coarse gray (10YR 6/1) mottles; f ine 
weak platy; friable; mildly alkaline; gradual 
boundary; calcium carbonate concretions 
throughout; Fe band between 17 and 19 inches; 
gastropod fragments a 9 inches. 
21-36 MDU Gray (10YR 6/1) si lt loam; many prominent coarse 
yellowish brown (10YS 5/8) mottles; platy to 
massive; fr iable; mildly alkaline; gradual bound­
ary. 
36-44 DU Gray (10YR 6/1) si lt loam; common faint f ine yel­
lowish brown (lOYR 5/8) mottles; massive; 
fr iable; mildly alkaline; gradual boundary; few 
Mn stains. 
44-70 DU/L Gray (lOYR 6/1) si lt loam; massive; fr iable; 
mildly alkaline; gradual boundary. 
70-77 BW Very dark grayish brown to dark grayish brown 
(10YR 3/2-4/2) si lt loam; few faint f ine brownish 
yellow (10YR 6/8) mottles; massive; f irm; neu­
tral; gradual boundary; charcoal f lecks common a 
76 inches. 
77-93 OL Dark brown (10YR 4/3) si lt loam; few faint fine 
yellowish brown (10YR 5/8) mottles; massive; 
f irm; neutral; gradual boundary. 
93-123 OL Yellowish brown (10YR 5/4) si lt loam; few faint 
fine brownish yellow (10YR 6/6) mottles in upper 
19 inches; medium weak subangular blocky; 
friable; neutral; gradual boundary; appears to be 
transition zone with considerable slope wash ma­
terial, 
123-128 LS Brown (10YE 5/3) heavy silty clay loam; medium 
moderate angular blocky; very friable; neutral; 
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gradual boundary. 
128-152 LS Brown (10YB 5/3) si lty clay; many distinct coarse 
dark brwon (10YR 4/3) mottles; coarse strong 
angular blocky; friable; neutral; gradual bounda­
ry. 
152-171 Y Gray (lOYS 6/1) si lty clay; common distinct 
medium brownish yellow (10YR 6/6) mottles in 
upper 10 inches, few faint f ine dark yellowish 
brown (10YR 3/4) mottles in lower 9 inches; 
coarse to medium moderate subangular blocky; 
f irm; neutral; gradual boundary. 
171-178 Y Gray (lOYR 6/1) si lty clay; common distinct 
medium brownish yellow (10YR 6/8) mottles; medium 
moderate angular blocky; f irm; gradual boundary; 
unit has appearance of being Fe band; common Mn 
stains. 
178-192+ K Gray (10YR 6/1) si lty clay; few distinct medium 
brownish yellow (10YR 6/8) mottles; massive; 
f irm; neutral;, common distinct medium black (10YR 
2/1) Mn stains. 
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Soil unit; 10 in Wisconsin loess 
Elevation: 1154,46 
Slope; 8.75 % 
Topographic position; backslope 




0-2 Ap Dark brown (IGYR 4/3) si lt loam; f ine weak platy; 
friable; mildly alkaline; clear smooth boundary. 
2-8 MOD Yellowish brown (IGYR 5/6) si lt loam; f ine weak 
platy to massive; fr iable; mildly alkaline; clear 
smooth boundary. 
8-18 MDU Light brownish gray (IGYR 6/2) si lt loam; common 
distinct f ine brownish yellow (IGYR 6/8) f ine 
weak subangular blocky; friable; mildly alkaline; 
gradual boundary; calcium carbonate and Fe 
concretions in a band S 11 inches. 
18-38 DO Light brownish gray (2.5Y 6/2) si lt loam; common 
distinct fine strong brown (7.5YR 5/8) mottles; 
weak platy to massive; fr iable; mildly alkaline; 
gradual boundary; few small Hn, Fe, and calcium 
carbonate concretions. 
38-55 DL Light brownish gray (2.5Y 6/2) si lt loam; 
massive; f irm; mildly alkaline; abrupt smooth 
boundary, sometime involuted; Mn stains on shear 
planes. 
55-78 BW Dark grayish brown to dark brown (IGYR 4/2-4/3) 
si lt loam; few faint fine yellowish brown X1GYR 
5/6) mottles; massive; f irm; neutral; abrupt 
smooth boundary; Mn stains on shear planes; 
common charcoal f lecks and pieces; Radiocarbon 
date for top 3 inches is 22, 750 ± 165G, lower 3 
inches of unit dated S 21,520 ± 1150. 
78-84 OL Yellowish brown to l ight yellowish brown (IGYR 
5/4-6/4) si lt loam; few faint fine yellowish 
brown (10YR 5/6) mottles; single grain to fine 
weak subangular blocky; friable; neutral; gradual 
boundary. 
84-96 LS Yellowish brown to dark yellowish brown (IGYR 
5/4-4/4) si lty clay loam; few faint fine very 
dark grayish brown (IGYR 3/2) mottles; coarse 
strong angular blocky very friable; neutral; 
gradual boundary. 
96-112 LS Pale brown (IGYR 6/3) si lty clay loam; few dis­
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t inct fine brownish yellow (10YR 6/8) and few 
distinct fine very dark grayish brown {10YR 3/2) 
mottles; medium moderate angular blocky; f irm; 
neutral; gradual boundary. 
112-162 K Light gray (10YR 7/2) si lty clay; few distinct 
f ine very dark grayish brown (10YR 3/2) and few 
faint fine yellow (10YR 7/6) mottles; massive; 
f irm; neutral; gradual boundary. 
162-174 K Light gray (5Y 7/2) si lty clay; few faint f ine 
olive yellow (2.5Y 6/8) mottles; massive; f irm; 
neutral; clear boundary. 
174-192+ MOU Brownish yellow (10YR 6/8) clay loam; common dis­
tinct medium l ight gray (10YR 7/1) mottles; 




Soil unit; 5b in alluvial material over Wisconsin loess 
Elevation: 1150.16 
Slope: 6.92 % 
Topographic position: footslope 




0-7 Ap Very dark grayish brown (10YR 3/2) si lt loam; 
medium weak platy; friable; neutral; clear smooth 
boundary. 
7-16 PS Very dark grayish brown (10YR 3/2) si lt loam; 
medium moderate platy; friable; neutral; clear 
smooth boundary; few calcium carbonate 
concretions. 
16-22 A Very dark grayish brown (10YH 3/2) si lt loam; few 
distinct medium yellowish brown (10YR 5/8) and 
common faint medium dark yellowish brown (10YE 
4/4) mottles; f ine weak granular; fr iable; mildly 
alkaline; clear smooth boundary; calcium carbon­
ate concretions common. 
22-3 5 B Light olive brown (2.5Y 5/4) si lt loam; common 
distinct medium yellowish brown (10YR 5/8) and 
l ight brownish gray (10YR 6/2) mottles; medium 
weak subangular blocky; friable; mildly alkaline; 
clear smooth boundary; common calcium carbonate 
concretions. 
35-61 MOU Yellowish brown (10YR 5/6) si lt loam; few dis­
tinct fine gray (10YR 6/1) and common distinct 
fine brownish yellow (10YR 6/8) mottles; massive; 
fr iable; mildly alkaline; clear smooth boundary; 
few calcium carbonate concretions at top of unit; 
few Fe concretions; Fe band between 50 and 54 
inches; Krotovina S 58-62 inches, 
61-105 DL Gray (10YR 6/1) si lt loam; few distinct medium 
strong brown (7.5YR 5/8) mottles; massive; f irm; 
mildly alkaline; clear smooth boundary, 
105-120 BH Dark grayish brown to dark brown (10YR 4/2-4/3) 
si lt loam; massive; f irm; mildly alkaline; 
gradual boundary; Hn stains on shear planes; 
common carbon flecks. 
120-144 Sample not retrieved. 
144-168 LS Brownish yellow (10YR 6/6) clay loam; common dis­
tinct medium l ight brownish gray (10YB 6/2) 
mottles; massive; f irm; neutral; clear smooth 
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boundary; banded pedisediment. 
168-180 LS Yellow (10YR 7/8) sandy clay loam; common dis­
tinct medium l ight brownish gray (10YR 6/2) and 
common faint medium brownish yellow (10YR 6/8) 
mottles; massive; f irm; mildly alkaline; clear 
smooth boundary; has the appearance of being a 
stone l ine. 
180-192+ K Yellow (lOYR 7/6-7/8) clay loam; common faint 
medium brownish yellow (10YR 6/8) and common 
faint medium l ight brownish gray (10YR 6/2) 
mottles; massive; f irm; mildly alkaline; very 
large calcium carbonate concretions; unit is a 
mottled oxidized and unleached zone of Kansan 
t i l l . 
3U7 
AT#21 
Soil unit; 8 in alluvial material 
Elevation: 1146.26 
Slope: 6.52 % 
Topographic position: toeslope 




0-20 PS Dark yellowish brown (10YR 3/4) si lt loam; few 
faint fine yellowish red (5YR 5/8) mottles; f ine 
weak platy; friable; neutral to mildly alkaline; 
clear smooth boundary; few Fe and calcium carbon­
ate concretions. 
20-26 A Black (10YR 2/1) si lt loam; medium moderate 
angular blocky; friable; neutral; gradual bounda­
ry. 
26^41 B Dark reddish brown (10YR 3/2) si lt loam; medium 
moderate subangular blocky; friable; neutral; 
diffuse boundary. 
41-60 C Dark reddish brown (10YR 3/3) si lt loam; f ine 
weak granular; fr iable; slightly acid; diffuse 
boundary. 
60-90 OL Light olive brown (2.5Y 5/6) si lt loam; few faint 
f ine yellowish brown (10YR 5/8) mottles; medium 
moderate columnar prismatic; f irm; neutral; 
diffuse boundary; few Fe concretions. 
90-112 OL Light olive brown (2.5Y 5/6) si lt loam; few dis­
tinct medium yellowish brown (10YR 5/8) mottles; 
massive; f irm; mildly alkaline; diffuse boundary; 
few Fe concretions. 
112-127 MOL Brownish yellow (10YR 6/8) si lt loam; common dis­
tinct medium l ight brownish gray (10YR 6/2) and 
few distinct medium yellowish red (5YR 5/8) 
mottles; massive; fr iable; mildly alkaline; 
gradual boundary; common Fe concretions; micro 
soil developed between 124 and 125 inches. 
127-134 MDL Light brownish gray (10YR 6/2) si lt loam; common 
distinct medium yellowish brown (lOYR 5/8) 
mottles; massive; fr iable; mildly alkaline; clear 
smooth boundary; large Fe and calcium carbonate 
concretions. 
134-240+ DO Light brownish gray (10YR 6/2) si lt loam; common 
faint fine yellowish brown (10YR 5/6) mottles; 
massive; fr iable; mildly alkaline; abundant cal­
cium carbonate, Fe, and Bn concretions; has the 
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Soil unit: 3a in Wisconsin loess 
Elevation; 1207.55 
Slope; 4.03 % to west, approximately 2 % to south 
Topographic position: summit 




0-5 Ap Very dark grayish brown (lOYR 3/2) si lt loam; 
f ine weak platy; friable; neutral; gradual bound­
ary. 
5-9 A3 Dark brown (10YR 3/3) si lt loam; f ine weak 
granular; friable; slightly acid; gradual bounda­
ry. 
9-15 B1 Dark yellowish brown (10YR 3/4) heavy si lt loam; 
medium moderate subangular blocky; friable; 
slightly acid; gradual boundary. 
15-27 B2 Dark yellowish brown (10YR 4/4) l ight silty clay 
loam; medium weak angular blocky; friable; 
slightly acid; gradual boundary. 
27-35 B3 Dark brown (7.5YR 4/4) l ight silty clay loam; 
medium weak subangular blocky; friable; slightly 
acid; gradual boundary. 
35-44 OL Strong brown (7.5YR 5/6) heavy si lt loam; few 
faint f ine grayish brown (10YR 5/2) mottles; 
medium moderate columnar prismatic; friable; 
slightly acid; gradual boundary. 
44-66 MOL Yellowish brown (10YR 5/6) si lt loam; common 
faint fine yellowish brown (10YR 5/8) and common 
faint medium l ight brownish gray (10YR 6/2) 
mottles; medium weak columnar prismatic; friable; 
neutral; gradual boundary. 
66-93 MOL Brownish yellow (10YR 6/6) si lt loam; common dis­
tinct medium gray (10YR6/1) and common distinct 
f ine strong brown (7.5YR 5/8) mottles; massive; 
fr iable; neutral; gradual boundary; few Fe 
concretions. 
93-132 MOL Yellowish brown to l ight yellowish brown (10YR 
5/4-6/4) si lt loam; common distinct medium gray 
(10YR 6/' l) and common faint medium yellowish 
brown (10YR 5/8) mottles; massive; fr iable; neu­
tral; gradual boundary; few Mn concretions. 
132-153 MOL Yellowish brown to l ight yellowish brown (10YR 
5/4^6/4) si lt loam; common distinct medium l ight 
gray (10YR 7/2) and common distinct f ine yellow­
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ish brown (10YR 5/8) mottles; massive; fr iable; 
mildly alkaline; clear smooth boundary; Mn banded 
along platelet faces; dark band (1 mm. thick) 3 
145 inches. 
153-159 MDO Light gray (10YR 6/1-7/1) si lt loam; common dis­
tinct medium yellowish brown (10YR 5/8) and 
common distinct medium yellowish red (5YR 4/8) 
mottles; massive to platy; friable; mildly 
alkaline; gradual boundary; few small Hn and Fe 
concretions; dark band (1 mm. thick) S 156 
inches. 
159-186 MDL Light gray (10YE 6/1-7/1) si lt loam; common dis­
tinct medium brownish yellow (10YR 6/8) mottles; 
massive; fr iable; mildly alkaline; gradual bound­
ary; calcium carbonate concretions in root 
channels. 
186-204 MOL Light yellowish brown (2.5Y 6/4) si lt loam; 
common distinct medium gray (10YR 6/1) and common 
distinct fine brownish yellow (10YR 6/8) mottles; 
massive; fr iable; mildly alkaline; gradual bound­
ary; calcium carbonate concentrated in root 
channels. 
204-368 No description made of core. 
368-374 DL Gray (10YR 5/1) si lt loam; common distinct medium 
yellowish brown (10YR 5/6) mottles; platy; 
friable; neutral; clear smooth boundary. 
374-381 BW Very dark grayish brown (10YS 3/2) si lt loam; few 
distinct fine yellowish brown (10YR 5/6) mottles; 
platy; friable; neutral; clear smooth boundary; 
organic carbon flecks S 375 inches. 
381-430 OL Dark yellowish brown (10YR 4/4) si lt loam; common 
distinct fine yellowish brown (10YR 5/6) mottles; 
platy; friable; neutral; clear smooth boundary, 
430-432 S , Dark brown (10YR 4/3) si lt loam; massive; 
fr iable; neutral; gradual boundary; few organic 
carbon flecks. 
432-447 S Light yellowish brown to yellowish brown (10YR 
6/4-5/4) si lt loam; few faint fine brownish 
yellow (IOYR 6/8) mottles; single grain to coarse 
weak angular blocky at base; friable; neutral; 
gradual boundary; few Fe concretions a base of 
unit; few Mn stains; gray coats on peds (silans). 
447-462 S Strong brown (7.5YR 5/6) si lty clay loam; coarse 
strong angular blocky; f irm; neutral; gradual 
boundary. 
462-480+ S Pinkish gray (7.5YR 6/2) si lty clay loam; common 
distinct medium strong brown (7.5YR 5/6) mottles 
ped exteriors; coarse moderate angular blocky; 
f irm; neutral; Mn stains along shear planes. 
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Soil unit: 3b in Wisconsin loess 
Elevation; 1200.93 
Slope: 9.19 % 
Topographic position: shoulder 




0-7 ap8B Very dark grayish brown to dark brown (10YP 
3/2-3/3) si lty clay loam; medium moderate angular 
blocky; friable; neutral; clear smooth boundary. 
7-12 B23 Dark yellowish brown (10YR 4/4) l ight silty clay 
loam; f ine weak angular blocky; friable; neutral; 
clear smooth boundary. 
12-18 B31 Yellowish brown (10YR 5/4) heavy si lt loam; few 
faint fine strong brown (7.5YR 5/6) and few faint 
medium gray (10YR 6/1) mottles; f ine weak 
columnar prismatic; friable; neutral; gradual 
boundary. 
18-25 B33 Yellowish brown (10YR 5/4) si lt loam; few faint 
f ine brownish yellow (10YR 6/8) and few faint 
f ine grayish brown (10YR 5/2) mottles; massive; 
fr iable; neutral; gradual boundary. 
2 5-44 MOL Light olive brown (2.5Y 5/4) si lt loam; common 
faint fine gray (10YR 6/1) and common faint fine 
strong brown (7.5YR 5/8) mottles; massive; 
fr iable; neutral; gradual boundary; few small Fe 
concretions; few Mn specks. 
44-72 HO/DL Light olive brown to l ight yellowish brown (2.5Y 
5/4-6/4) and l ight brownish gray (10YR 6/2) si lt 
loam; common distinct medium yellowish brown 
(10YR 5/8) mottles; massive; f irm; neutral; clear 
smooth boundary; degraded Fe and Mn concretions; 
Mn band a 63 inches. 
72-96 MD/OL Light brownish gray (10YR 6/2) and brownish 
yellow (10YR 6/6) si lt loam; common distinct 
medium yellowish red (5YR 5/8) mottles; massive; 
f irm; neutral; gradual boundary; few Fe 
concretions; Fe band S 72 inches; dark band (1 
mm. thick) S 77 inches. 
96-113 MOL Light yellowish brown (2.5Y 6/4) si lt loam; 
common distinct medium gray (10YR 6/1) and common 
faint medium brownish yellow (10YR 6/6) mottles; 
massive; f irm; mildly alkaline; gradual boundary; 
few calcium carbonate concretions; lower 5 inches 
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strongly stained with Hn. 
113-mu OL Light yellowish brown (2.51 6/U) si lt loam; 
common distinct medium gray (10ÏR 6/1) and few 
distinct f ine strong brown (7.SYR 5/8) mottles; 
massive; f irm; mildly alkaline; clear smooth 
boundary; many calcium carbonate concretions. 
iaa-154 DO Gray (10YP 5/1-6/1) si lt loam; common distinct 
coarse yellowish brown (10YR 5/8) mottles; 
massive; f irm; mildly alkaline; gradual boundary; 
Fe and calcium carbonate concretions common; 
gastroped shells f irst appear ê 1U8 inches. 
154-183 OL Light yellowish brown (2.5Y 6 / H )  silt loam; few 
distinct medium yellowish brown (10YR 5/8) and 
common distinct fine gray (10YR 6/1) mottles; 
massive; fr iable; mildly alkaline; clear smooth 
boundary; calcium carbonate concretions S 174 and 
180 inches; many gastropod shells throughout, 
183-198 OL Light yellowish brown to olive yellow (2.5Y 
6/4-6/6) si lt loam; few faint fine yellowish 
brown (10YE 6/8) and few faint f ine gray (10YR 
6/1) mottles; massive; fr iable; mildly alkaline; 
gradual boundary; few calcium carbonate 
concretions; dark band (1 mm. thick) S 183 
inches. 
198-288 No description made of core. 
288-347 MOL Light yellowish brown (10YR 6/4) si lt loam; 
common distinct medium l ight brownish gray (10YR 
6/2) mottles; platy; friable; neutral; gradual 
boundary; few Fe concretions. 
347-378 BW Dark yellowish brown (10YR 3/4) si lt loam; many 
distinct medium strong brown (7.5YR 5/6) mottles; 
medium weak platy; f irm; neutral; gradual bounda­
ry; many Fe concretions; organic carbon flecks 
common in upper part of unit. 
378-379 S Dark yellowish brown (10YR 4/4) si lt loam; f ine 
weak granular; f irm; neutral; clear smooth bound­
ary. 
378-384+ S Grayish brown (10YE 5/2) l ight silty clay loam; 
medium weak angular blocky; f irm; neutral. 
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AT*25 
Soil unit: 4 in Wisconsin loess 
Elevation: 1194.06 
Slope: 13.06 % 
















Very dark grayish brown (10YR 3/2) si lty clay 
loam; medium weak platy to medium weak subangular 
blocky; friable; neutral; abrupt smooth boundary. 
Dark brown (10YH 4/3) l ight silty clay loam; 
medium weak subangular blocky; friable; slightly 
acid; gradual boundary. 
Yellowish brown (10YR 5/4) l ight silty clay loam; 
few distinct f ine yellowish brown (10YR 5/8) 
mottles; medium weak columnar prismatic; friable; 
neutral; gradual boundary; very few Fe 
concretions. 
Grayish brown (10YE 5/2) si lt loam; common dis­
tinct medium yellowish brown (10YR 5/8) mottles; 
massive; f irm; neutral; gradual boundary; many Fe 
concretions. 
Yellow (10YR 7/8) and gray (10YR 6/1) si lt loam; 
massive; f irm; mildly alkaline; gradual boundary; 
few Fe concretions; calcium carbonate concretion 
a 69 inches; many Hn specks d 64 and 74 inches. 
Light gray {2.5Y 7/0) si lt loam; many prominent 
coarse strong brown (7.5YR 5/8) mottles; massive; 
f irm; mildly alkaline; gradual boundary; common 
Fe concretions. 
Light yellowish brown (2.5Y 6/4) si lt loam; many 
faint fine l ight brownish gray (lOYR 6/2) and few 
prominent f ine yellowish brown (10YR 5/8) 
mottles; massive; f irm; mildly alkaline; few Fe 
concretions; calcium carbonate precipitated out 
in root channels 8 114 inches. 
No description made of core. 
Light brownish gray (10YR 6/2) si lt loam; many 
faint f ine brownish yellow (10YR 6/6) on plate 
exteriors; platy; friable; mildly alkaline; clear 
smooth boundary. 
Dark brown to dark yellowish brown (10YR 4/3-4/4) 
si lt loam; common faint fine brownish yellow 
(10YR 6/6) mottles on plate exteriors; platy; 
3 54 
friable; neutral; gradual boundary; few Fe 
concretions. 
312-335 01 Yellowish brown (10YP. 5/4) si lt loam; common 
faint medium yellowish brown (10YR 5/8) mottles; 
massive; fr iable; neutral; gradual boundary; few 
Fe concretions. 
335-360+ S Grayish brown (10YR 5/2) si lty clay loam; many 
distinct f ine yellowish brown (10YR 5/8) mottles 
on ped exteriors; medium moderate subangular 
blocky; f irm; neutral. 
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RT#26 
Soil unit; 5b in Wisconsin loess 
Elevation: 1185.35 
Slope: 12.83 % 
Topographic position; backslope 




0-4 ApSPS Dark brown (10YE 3/3) si lt loam; f ine moderate 
platy; f irm; neutral; clear smooth boundary. 
4-7 PS Dark yellowish brown (10YR 4/4) si lt loam; few 
faint fine yellowish red (5YR 5/8) mottles; 
medium weak angular blocky; friable; neutral; 
gradual boundary; Fe concretions a 4 inches. 
7-20 KOL Light olive brown (2.5Y 5/6) si lt loam; common 
distinct medium gray (2.5Y 6/0) and few distinct 
medium yellowish red (5YR 5/8) mottles; f ine weak 
angular blocky; friable; slightly acid; gradual 
boundary; few small Fe concretions. 
20-27 OL Yellowish brown (10YR 5/6) si lt loam; common 
faint fine l ight brownish gray (10YR 6/2) and few 
faint fine yellowish red (5YR 5/8) mottles; 
coarse moderate columnar prismatic; friable; 
slightly acid to neutral; clear smooth boundary; 
few small Fe concretions; common Mn specks. 
27-35 OL Light olive brown to yellowish brown (2.5Y 5/4) 
and (10YR 5/4) si lt loam; few faint f ine gray 
(10YR 6/1) mottles; massive; fr iable; mildly 
alkaline; gradual boundary; Mn specks and bands. 
35-46 on Yellowish brown (10YR 5/6) silt loam; few faint 
fine gray (10YR 6/1) mottles; massive; fr iable; 
mildly alkaline; clear smooth boundary; few Fe 
band between 45 and 46 inches. 
46-55 OL Light yellowish brown to l ight olive brown (2.5Y 
6/4-5/4) si lt loam; few faint f ine brownish 
yellow (10YR 6/6) and few faint medium gray (10YR 
6/1) mottles; massive; fr iable; mildly alkaline; 
clear smooth boundary; calcium carbonate 
concretion S 50 inches. 
55-81 OL Light yellowish brown (2.5Y 6/4) si lt loam; few 
faint fine brownish yellow (10YR 6/6) mottles; 
massive; fr iable; mildly alkaline; clear smooth 
boundary; Mn band between 55 and 56 inches. 
81-132 OL Light yellowish brown (2.5Y 6/4) si lt loam; few 
faint fine brownish yellow (10YR 6/6) and few 
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faint fine gray (10YR 6/1) mottles; massive; 
fr iable; mildly alkaline; gradual boundary; cal­
cium carbonate concretions 3 83 and 120 inches; 
dark band (1 mm. thick) S 81 inches; few Mn 
stains. 
132-180 MOL Brownish yellow (10YH 6/6) si lt loam; common dis­
tinct medium gray (10YR 6/1) mettles; massive; 
fr iable; mildly alkaline; diffuse boundary; few 
Mn stains. 
180-204 DL Light brownish gray (lOYR 6/2) si lt loam; common 
distinct coarse yellowish red (SYS 4/8-5/8) 
mottles; platy; f irm; neutral; clear smooth 
boundary. 
204-237 BW Dark grayish brown (10YR 4/2) si lt loam; few dis­
t inct fine yellowish brown (10YR 5/6) mottles; 
platy; friable; neutral; gradual boundary. 
237-252 DL Grayish brown (10YR 5/2) si lt loam; few distinct 
medium yellowish brown (10YR 5/6) mottles; single 
grain to subangular blocky; friable; neutral; 
clear smooth boundary; few Fe concretions. 
252-273 LS Strong brown (7.5YR 5/6) si lty clay loam; common 
distinct medium very dark gray (7.5YR 3/0) and 
common faint medium strong brown (7.5YR 5/8) 
mottles; medium moderate angular blocky; f irm; 
meutral; gradual boundary; few Pe concretions. 
273-288+ LS Gray to pinkish gray (7.5YR 6/0-6/2) si lty clay 
loam; very dark gray (7.5YR 3/0) and strong brown 
(7.5YR 5/8) mottles; medium moderate columnar 
prismatic; f irm; neutral; few Fe concretions. 
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AT#27 
Soil unit: 8 in alluvial material over Wisconsin loess 
Elevation: 1178.95 
Slope: 9.84 % 
Topographic position; footslope 




0-2 &P&PS Dark brown (10YR 3/3) si lty clay loam; f ine weak 
platy; friable; slightly acid; clear smooth 
boundary. 
2-8 PS1 Dark yellowish brown (10YR 4/3) si lty clay loam; 
common faint f ine l ight yellowish brown (10YH 
6/4) mottles; medium moderate angular blocky; 
friable; slightly acid; clear broken boundary; 
few Fe concretions. 
8-15 PS2 Dark yellowish brown (10YR 4/3) si lty clay loam; 
common distinct medium yellowish brown (10YE 5/4) 
mottles; f ine moderate granular; fr iable; medium 
acid; gradual boundary; few Fe concretions; plow 
sole S 15 inches. 
15-44 OL Brownish yellow (10YR 6/6) si lty clay loam; 
common distinct medium dark yellowish brown (10YR 
4/4) mottles; coarse moderate columnar prismatic; 
friable; slightly acid; gradual boundary; few Fe 
concretions. 
44-72 OL Brownish yellow (10YR 6/6) si lt loam; common 
faint fine gray (10YR 6/1) mottles; massive; 
f irm; slightly acid; gradual boundary. 
72-144 No description made on core. 
144-159 DL Reddish gray (5Y 5/2) si lt loam; few distinct 
medium yellowish brown (10YR 5/6) mottles; platy; 
friable; neutral; clear smooth boundary. 
159-180 BW Very dark grayish brown (10YR 3/2) si lt loam; 
common distinct medium strong brown (7.5YR 5/6) 
mottles; platy; friable; neutral; gradual bounda­
ry. 
180-204 DL Grayish brown (10YR 5/2) si lt loam; common dis­
t inct medium reddish yellow (7.5YR 6/6) mottles; 
massive to f ine weak subangular blocky; friable; 
neutral; gradual boundary. 
204-240+ LS Pinkish gray (7.5YR 6/2) si lty clay loam; many 
distinct medium strong brown (7.5YR 5/6) mottles 
on ped exteriors; medium moderate subangular 
blocky; f irm; neutral. 
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AT#28 
Soil unit: 8 in alluvial material over Wisconsin loess 
Elevation; 1173.50 
Slope: 6.72 % 
Topographic position: footslope 




0-3 AP Very dark gray (10YB 3/1) heavy si lt loam; f ine 
weak platy; friable; slightly acid; clear smooth 
boundary. 
3-9 A Very dark grayish brown (10YR 3/2) l ight silty 
clay loam; f ine weak platy to fine weak 
subangular blocky; friable; slightly acid; 
gradual boundary. 
9-24 B Dark brown (10YR 4/3) si lty clay loam; medium 
moderate angular blocky; friable; slightly acid; 
diffuse boundary. 
24-46 OL Yellowish brown (10YB 5/4) l ight silty clay loam; 
few distinct medium yellowish red (5YE 4/6) 
mottles; very coarse moderate columnar prismatic; 
friable; slightly acid; gradual boundary; few 
poorly developed Fe concretions. 
46-86 OL Light yellowish brown to l ight olive brown (2.5Y 
6/4-5/4) si lt loam; few distinct medium strong 
brown (7.5YE 5/8) and few distinct medium gray 
(10YR 6/1) mottles; coarse moderate columnar 
prismatic; f irm; slightly acid; clear boundary; 
few Fe concretions. 
86-141 OL Light yellowish brown (2.5Y 6/4) si lt loam; few 
faint fine gray (10YR 6/1) mottles; massive; 
f irm; slightly acid; clear smooth boundary; Mn 
stains 8 116 inches. 
141-150 DL Light brownish gray to grayish brown (2.5Y 
6/2-5/2) si lt loam; few distinct medium yellowish 
brown (10YR 5/6); massive; f irm; slightly acid; 
clear smooth boundary. 
150-160 BW Dark grayish brown to very dark grayish brown 
(10YR 4/2-3/2) si lt loam; massive; f irm; neutral; 
clear smooth boundary; common charcoal f lecks. 
160-174 OL Dark yellowish brown (10YR 4/4) si lt loam; few 
faint medium dark gray (10YR 4/1) mottles; f ine 
weak subangular blocky; f irm; gradual boundary. 
174-192 LS Yellowish brown (lOYR 5/4) si lty clay loam; 
common faint f ine dark gray (10YE 4/1) and common 
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f a i n t  f i ne  ye l l ow i sh  b rown  (10YR 5 /8 )  mo t t l es ;  
med ium weak  subangu la r  b l ocky ;  f r i ab l e ;  neu t ra l ;  
g radua l  bounda ry ;  f ew  Mn  sho t ;  f ew  sma l l  Fe  
conc re t i ons ;  g ray  coa t s  on  peds  ( s i l ans ) .  
192 -198  LS  S t rong  b rown  (7 .SYR 5 /6 )  s i l t y  c l ay  l oam;  common  
d i s t i nc t  coa rse  l i gh t  g ray  (10YH 7 /1 )  mo t t l es ;  
med ium weak  angu la r  b l ocky ;  f i rm ;  neu t ra l ;  
g radua l  bounda ry .  
198 -207  LS  Ye l l ow i sh  b rown  (10YR 5 /6 )  s i l t y  c l ay  l oam;  
common  d i s t i nc t  f i ne  l i gh t  g ray  (10YE  7 /1 )  and  
common  d i s t i nc t  f i ne  s t r ong  b rown  (7 .5YR 5 /6 )  
mo t t l es ;  med ium mode ra te  angu la r  b l ocky ;  f i rm ;  
neu t ra l ;  g radua l  bounda ry .  
207 -216+  OL  S t rong  b rown  (7 .5YE  5 /6 )  s i l t y  c l ay  l oam;  common  
d i s t i nc t  med ium g ray  (10YR 6 /1 )  mo t t l es ;  mass i ve ;  
f i rm ;  neu t ra l ;  Mn  sho t  common ;  f ew  sma l l  Fe  
conc re t i ons .  
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AT»  29  
So i l  un i t ;  9  i n  a l l uv i a l  ma te r i a l  
E l eva t i on :  1170 .65  
S lope ;  5 .76  % 
Topog raph i c  pos i t i on ;  t oes lope  
Dep th  Ho r i zon ,  Desc r i p t i on  
( I n . )  Wea the r i ng  
Zone ,  o r  
S t ra t .  Un i t  
0 -4  Ap  Ve ry  da rk  g ray i sh  b rown  (10YE  3 /2 )  heavy  s i l t  
l oam;  f i ne  weak  p l a t y ;  f r i ab l e ;  med ium ac i d ;  
g radua l  bounda ry .  
4 -12  A  Da rk  b rown  (10YR 3 /3 )  l i gh t  s i l t y  c l ay  l oam;  f i ne  
weak  subangu la r  b l ocky ;  f r i ab l e ;  med ium ac i d ;  
g radua l  bounda ry .  
12 -20  B  Da rk  g ray i sh  b rown  (10YE  4 /2 )  s i l t y  c l ay  l oam;  
common  f a i n t  med ium da rk  ye l l ow i sh  b rown  (10YR 
4 /4 )  mo t t l es ;  f r i ab l e ;  s l i gh t l y  ac i d ;  g radua l  
bounda ry .  
20 -24  OL  Da rk  ye l l ow i sh  b rown  (10YR 4 /4 )  s i l t y  c l ay  l oam;  
mass i ve ;  f r i ab l e ;  s l i gh t l y  ac i d ;  g radua l  bounda ­
r y .  
24 -66  OL  Ye l l ow i sh  b rown  (10YR 5 /6 )  t o  s t r ong  b rown  (7 .5YB  
5 /6 )  s i l t y  c l ay  l oam;  coa rse  mode ra te ;  co l umna r  
p r i sma t i c ;  f i rm ;  s l i gh t l y  ac i d ;  g radua l  bounda ry ;  
f ew  Fe  conc re t i ons  S  60  i nches .  
66 -72  OL  Ye l l ow i sh  b rown  (10YR 5 /6 )  s i l t  l oam;  common  d i s ­
t i n c t  med ium s t r ong  b rown  (7 .5YF  5 /8 )  mo t t l es ;  
coa rse  mode ra te  angu la r  b l ocky ;  f i rm ;  many  Fe  
conc re t i ons .  
72 -144  No  desc r i p t i on  made  on  co re .  
144 -168  DL  G ray i sh  b rown  (10YR 5 /2 )  s i l t  l oam;  many  d i s t i nc t  
med ium s t r ong  b rown  (10YR 5 /6 )  mo t t l es ;  p l a t y ;  
f r i ab l e ;  neu t ra l ;  g radua l  bounda ry .  
168 -192+  LS  G ray i sh  b rown  (10YR 5 /2 )  s i l t y  c l ay  l oam;  common  
d i s t i nc t  med ium ye l l ow i sh  b rown  (10YR 5 /8 )  and  
many  d i s t i nc t  med ium ve ry  da rk  g ray i sh  b rown  
(10YR 3 /2 )  mo t t l es ;  med ium mode ra te  angu la r  
b l ocky ;  f i rm ;  neu t ra l .  
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Road  Cu t  S i t e  
E leva t i on :  1200 .66  
Topog raph i c  pos i t i on :  convex  summi t  
Dep th  Ho r i zon ,  Desc r i p t i on  
( I n . )  Wea the r i ng  
Zone ,  o r  
S t ra t .  Un i t  
0 -144  Augu red—no  samp les  t aken .  
144 -147  DL  Gray  (10YE  5 /1 )  s i l t  l oam;  common  d i s t i nc t  med ium 
s t r ong  b rown  (7 .5YP  5 /8 )  mo t t l es ;  f i ne  weak  
subangu la r  b l ocky ;  f r i ab l e ;  neu t ra l ;  d i f f use  
bounda ry .  
147 -154  S  G ray  (10YR 5 /1 )  s i l t y  c l ay  l oam;  common  d i s t i nc t  
med ium s t r ong  b rown  (7 .5YE  5 /8 )  mo t t l es  on  ped  
ex te r i o r s ;  med ium mode ra te  subangu la r  b l ocky ;  
f i rm ;  neu t ra l ;  d i f f use  bounda ry .  
154 -168  S  G ray  (10YR 5 /1 )  s i l t y  c l ay  l oam;  common  d i s t i nc t  
med ium s t r ong  b rown  (7 .5YR 5 /8 )  mo t t l es  on  ped  
ex te r i o r s ;  med ium s t r ong  angu la r  b l ocky ;  f i rm ;  
neu t ra l ;  d i f f use  bounda ry .  
168 -324  Augu red—no  samp les  t aken .  
324 -460  L  Da rk  ye l l ow i sh  b rown  t o  da rk  b rown  (10YR 4 /4 )  t o  
(7 .5YR 4 /4 )  l i gh t  s i l t y  c l ay  l oam;  f ew  d i s t i nc t  
f i ne  b lack  (7 .5E  2 /0 )  mo t t l es ;  mass i ve  t o  p l a t y ;  
f r i ab l e ;  neu t ra l ;  c l ea r  smoo th  bounda ry .  
460 -470  Y  Da rk  b rown  (10YR 4 /4 )  s i l t y  c l ay  l oam;  f ew  d i s ­
t i n c t  med ium b l ack  (7 .5YR 2 /0 )  mo t t l es ;  mass i ve ;  
f i rm ;  neu t ra l ;  c l ea r  smoo th  bounda ry ;  f ew  Mn  
sho t .  
470 -491  Y  Da rk  ye l l ow i sh  b rown  (10YR 4 /4 -3 /4 )  s i l t y  c l ay  
l oam;  common  d i s t i nc t  f i ne  b lack  (7 .5YR 2 /0 )  
mo t t l es ;  f i ne  weak  angu la r  b l ocky ;  f i rm ;  neu t ra l ;  
g radua l  bounda ry ;  Mn  sho t  ( app rox .  1  mm.  
d i ame te r )  common .  
491 -534  Y  B rown  (10YR 5 /3 )  s i l t y  c l ay  l oam;  common  d i s t i nc t  
f i ne  b lack  (7 .5YR 2 /0 )  mo t t l es ;  f i ne  weak  
subangu la r  b l ocky ;  f i rm ;  neu t ra l ;  g radua l  bounda ­
r y ;  Mn  sho t  ( app rox .  2  mm.  d i ame te r )  common .  
534 -536  Y  Da rk  b rown  (10YR 3 /3 )  s i l t y  c l ay ;  g ranu la r ;  
f r i ab l e ;  neu t ra l ;  ab rup t  wavy  bounda ry .  
536 -576  Y  L i gh t  g ray  (2 .5Y  7 /2 )  s i l t y  c l ay ;  common  f a i n t  
med ium l i gh t  b rown i sh  g ray  (2 .5Y  6 /2 )  and  many  
f a i n t  f i ne  b lack  (7 .5YR 2 /0 )  mo t t l es ;  f i ne  
mode ra te  subangu la r  b l ocky ;  f i rm ;  neu t ra l ;  ab rup t  
wavy  bounda ry ;  Mn  sho t  ( app rox ima te l y  3  mm.  i n  
d iame te r )  common .  
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576 -600  Y  L i gh t  b rown i sh  g ray  (2 .5Y  6 /2 )  s i l t y  c l ay  l oam;  
many  d i s t i nc t  med ium b l ack  {7 .5YR 2 /0 )  mo t t l es ;  
f i ne  mode ra te  subangu la r  b l ocky ;  f i rm ;  neu t ra l ;  
ab rup t  wavy  bounda ry ;  Mn  sho t  ( app rox ima te l y  3  
mm.  i n  d iame te r )  common .  
600 -634  Y  L i gh t  o l i ve  g ray  (5Y  6 /2 )  s i l t y  c l ay ;  f ew  d i s ­
t i n c t  med ium ye l l ow i sh  b rown  (10YE  5 /8 )  and  f ew  
d i s t i nc t  f i ne  (7 .5Y  2 /0 )  mo t t l es ;  f i ne  weak  
subangu la r  b l ocky ;  f i rm ;  neu t ra l ;  ab rup t  wavy  
bounda ry .  
634 -640  Y  G ray  (5Y  5 /1 )  s i l t y  c l ay  l oam;  common  f a i n t  f i ne  
g ray  (10YR 5 /1 )  mo t t l es ;  f i ne  weak  subangu la r  
b l ocky ;  f i rm ;  neu t ra l ;  ab rup t  wavy  bounda ry .  
64  0 -694  K  L i gh t  o l i ve  g ray  (5Y  6 /2 )  s i l t y  c l ay ;  f ew  d i s ­
t i n c t  f i ne  s t r ong  b rown  (7 .5YR 5 /8 )  and  f ew  d i s ­
t i nc t  f i ne  ye l l ow  (10YR 7 /8 )  mo t t l es ;  f i ne  
mode ra te  angu la r  b l ocky ;  ve r y  f i rm ;  neu t ra l ;  
c l ea r  smoo th  bounda ry ;  f ew  Mn  s t a i ns .  
694 -704  K  O l i ve  g ray  (5Y  5 /2 )  s i l t y  c l ay ;  many  p rom inen t  
coa rse  ye l l ow  (10YR 7 /8 )  mo t t l es ;  f i ne  weak  
g ranu la r ;  ve r y  f i rm ;  c l ea r  smoo th  bounda ry ;  f ew  
Fe  s t a i ns .  
704 -710  K  G ray i sh  b rown  (2 .5Y  5 /2 )  s i l t y  c l ay  l oam;  common  
f a i n t  med ium ye l l ow i sh  b rown  (10YR 5 /8 )  and  f ew  
d i s t i nc t  med ium p i nk i sh  g ray  (7 .5YR 6 /2 )  mo t t l es ;  
mass i ve ;  f i rm ;  neu t ra l ;  c l ea r  smoo th  bounda ry ;  
f ew  Fe  s t a i ns .  
710 -768  K  Ye l l ow i sh  b rown  t o  redd i sh  ye l l ow  (10YR 5 /8 -6 /8 )  
c l ay  l oam;  mass i ve ;  f i rm ;  m i l d l y  a l ka l i ne ;  c l ea r  
smoo th  bounda ry ;  common  ca l c i um ca rbona te  
conc re t i ons .  
768 -782  K  Ye l l ow i sh  b rown  t o  l i gh t  o l i ve  b rown  (10YR 5 /4  t o  
2 .5Y  5 /4 )  c l ay  l oam;  many  d i s t i nc t  coa rse  l i gh t  
b rown i sh  g ray  (10YR 6 /2 )  mo t t l es ;  mass i ve ;  ve r y  
f i rm ;  m i l d l y  a l ka l i ne ;  f ew  sma l l  ca l c i um ca rbon ­
a te  conc re t i ons ;  Mn  s t a i n i ng .  
782 -816  K  Ye l l ow i sh  b rown  (10YR 5 /4 )  c l ay  l oam;  common  d i s ­
t i nc t  med ium g ray i sh  b rown  (10YR 5 /2 )  and  f ew  
f a i n t  f i ne  ye l l ow i sh  red  (5YR 5 /8 )  mo t t l es ;  
mass i ve ;  ve r y  f i rm ;  m i l d l y  a l ka l i ne ;  c l ea r  smoo th  
bounda ry ;  f ew  ca l c i um ca rbona te  conc re t i ons .  
816 -900+  K  L i gh t  o l i ve  b rown  (2 .5Y  5 /4 )  c l ay  l oam;  f ew  f a i n t  
f i ne  g ray  (2 .5Y  6 /0 )  mo t t l es ;  mass i ve ;  ve r y  f i rm ;  
m i l d l y  a l ka l i ne ;  f ew  ca l c i um ca rbona te  
conc re t i ons .  
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XIV .  APPENDIX  IV ;  PARTICLE-S IZE ,  pH ,  TOTAL  
CARBON,  AND MOMENT ANALYSIS  DATA 
The  ca l c i um ca rbona te  equ i va len t  da ta  a re  l i s t ed  f o r  t hose  
s i t es  whe re  t he  ana l yses  we re  r un  on  t he  t o t a l  ca rbon  ana l yze r .  
Va lues  no t  l i s t ed  a re  f e l t  t o  be  r e f l ec t i ve  o f  o rgan i c  ca rbon ,  
and  a re  rep resen ted  by  t he  t o t a l  ca rbon  da ta .  
PAM r e fe r s  t o  t he  ph i  a r i t hme t i c  mean .  S tanda rd  dev ia ­
t i on ,  skewness ,  and  ku r t os i s  va lues  a re  de r i ved  f r om t he  momen t  
ana l ys i s .  
Access Tube # 0 
Dep th  >62  62 -31  31 -16  16 -8  8 -4  4 -2  <2  pH  CaCOg TC  PAN S td .  Skew-  Ku r -
( i i i ches )  (X )  (%)  (%)  {%)  {%)  (%)  (X )  (%)  {%)  dev .  ness  t os i s  
0 - 6  0  . 62  27 .  03  25 .  31  11 .  68  4 .  25  4 .  25  26 .  86  6 .  33  2 .  64  6 .  99  2 .  56  0  . 64  1  . 75  
( ) - 12  0  . 65  28 .  18  22 .  77  12 .  36  5 .  56  2 .  70  27 .  65  6 .  20  1 .  85  7 .  01  2 .  59  0  .  63  1  . 73  
i : > - 18  0  . 48  28 .  32  20 .  78  10 .  05  7 .  71  2 .  82  29 .  84  6 .  05  1 .  59  7 .  18  2 .  66  0  . 51  1  . 57  
i n - 24  0  . 49  26 .  24  21 .  42  12 .  67  5 .  76  3 .  02  30 .  39  6 .  15  1 .  22  7 .  23  2 .  66  0  . 50  1  .  56  
2n- 30  0  . 57  27 .  30  20 .  86  12 .  52  5 .  96  3 .  06  29 .  72  6 .  18  0 .  59  7 .  18  2 .  65  0  . 52  1  . 59  
30 - 36  0  . 69  24 .  18  24 .  95  12 .  32  5 .  72  3 .  26  28 .  88  6 .  40  0 .  41  7 .  15  2 .  60  0  .  56  1  . 64  
3< i - 42  1  . 35  26 .  54  23 .  52  11 .  68  5 .  96  3 .  66  27 .  30  6 .  50  0 .  23  7 .  03  2 .  58  0  . 60  1  . 72  
42 -•48  1  . 03  29 .  40  24 .  24  11 .  92  5 .  68  3 .  46  24 .  28  6 .  48  0 .  18  6 .  81  2 .  47  0  . 73  1  . 94  
413 - 54  0  . 87  25 .  27  25 .  98  14 .  82  5 .  68  3 .  70  23 .  68  6 .  59  0 .  09  6 .  85  2 .  40  0  . 74  1  .99  
54 - 60  0  . 65  25 .  85  27 .  37  14 .  22  5 .  52  3 .  93  22 .  45  6 .  59  0 .  11  6 .  77  2 .  36  0  . 79  2  . 09  
60 - 66  0  . 87  26 .  74  27 .  18  13 .  19  5 .  48  3 .  89  22 .  65  6 .  57  0 .  04  6 .  76  2 .  38  0  . 79  2  . 07  
6 (5 -72  0  . 91  14 .  62  34 .  52  14 .  22  7 .  11  4 .  77  23 .  84  6 .  58  0 .  02  7 .  02  2 .  32  0  . 71  1  . 98  
7 (3 - 84  0  . 96  27 .  52  28 .  21  14 .  54  4 .  21  4 .  17  20 .  38  6 .  49  0 .  00  6 .  61  2 .  29  0  . 89  2  . 31  
90 - 96  1  . 47  31 .  89  27 .  10  11 .  96  5 .  20  3 .  62  18 .  75  6 .  70  0 .  36  0 .  04  6 .  44  2 .  25  0  .  98  2  . 49  
102 -108  1  . 20  27 .  32  26 .  14  14 .  66  6 .  16  4 .  41  20 .  10  6 .  76  3 .  17  0 .  38  6 .  64  2 .  28  0  . 85  2  . 27  
114 - 120  1  . 08  30 .  57  26 .  98  13 .  07  3 .  66  5 .  48  19 .  15  6 .  73  2 .  42  0 .  29  6 .  52  2 .  27  0  .  92  2  . 36  
12 (5 - 132  1  . 31  23 .  64  30 .  24  14 .  03  5 .  56  4 .  77  20 .  46  6 .  59  1 .  83  0 .  22  6 .  69  2 .  27  0  .  84  2  . 25  
131 } - 144  0  . 78  27 .  47  33 .  81  10 .  37  5 .  17  3 .  89  18 .  51  6 .  85  3 .  18  0 .  38  6 .  48  2 .  21  1  .  01  2  . 55  
150 -156  1  . 32  27 .  53  34 .  53  9 .  89  6 .  56  4 .  17  16 .  01  7 .  42  7 .  50  0 .  90  6 .  36  2 .  10  1  .  07  2  . 81  
162 -168  0  . 94  29 .  69  36 .  83  10 .  57  5 .  44  3 .  97  12 .  56  7 .  45  8 .  53  1 .  02  6 .  14  1 .  92  1  . 29  3  . 50  
17 ' t - 180  0  . 98  28 .  93  33 .  18  14 .  34  4 .  65  3 .  73  14 .  18  7 .  58  8 .  03  0 .  96  6 .  24  1 .  99  1  . 20  3  . 21  
18 ( i -192  0  . 67  22 .  09  33 .  53  18 .  91  6 .  71  4 .  09  13 .  99  7 .  61  8 .  38  1 .  01  6 .  41  1 .  93  1  . 11  3  . 12  
191 ) - 204  1  . 12  25 .  57  31 .  51  17 .  12  5 .  96  4 .  13  14 .  58  7 .  70  8 .  07  0 .  97  6 .  36  2 .  00  1  .  09  3  . 01  
210 -216  0  . 71  24 .  94  32 .  42  16 .  29  6 .  52  4 .  53  14 .  58  7 .  60  10 .  66  1 .  28  6 .  39  1  .  99  1  . 08  2  . 97  
22  2 - 228  0  . 90  26 .  87  30 .  71  15 .  22  6 .  28  5 .  46  14 .  38  7 .  55  6 .  46  0 .  78  6 .  36  2 .  01  1  . 07  2  . 92  
234 -240  0  . 90  24 .  08  34 .  01  16 .  21  6 .  44  4 .  09  14 .  26  7 .  63  8 .  63  1 .  04  6 .  36  1  .  97  1  . 12  3  .  08  
24  5 - 252  1  . 06  27 .  74  34 .  01  14 .  50  6 .  24  3 .  93  12 .  52  7 .  62  8 .  89  1 .  08  6 .  20  1 .  90  1  .  22  3  ;  39  
253 - 264  0  . 82  31 .  64  30 .  16  15 .  38  5 .  56  4 .  25  12 .  20  7 .  59  7 .  07  0 .  85  6 .  16  1 .  91  1  . 22  3  . 39  
27  3 - 276  0  . 68  24 .  70  32 .  66  16 .  37  6 .  20  4 .  33  15 .  06  7 .  59  5 .  83  0 .  70  6 ,  41  2 .  01  1  .  08  2  . 93  
282 - 288  0  . 41  31 .  37  32 .  78  12 .  99  4 .  73  3 .  30  14 .  42  7 .  61  7 .  02  0 .  84  6 .  22  2 .  01  1  . 23  3  . 23  
29  4 -300  0  . 26  23 .  89  33 .  57  16 .  69  6 .  48  4 .  05  15 .  06  7 .  73  7 .  97  0 .  96  6 .  43  1 .  99  1  .  10  2  . 97  
Dep th  >62  62 -31  31 -16  16 -8  8 -4  4 -2  <2  pH  CaCOg TC PAM S td .  Skew-  Ku r -
( j . nches )  {%)  (%)  {%)  (%)  {%)  ( * )  (%)  (%)  {%)  dev .  ness  t os i s  
306  -312  0  . 35  22 .  93  36 .  47  14 .  42  5 .  68  4  . 01  16 .  13  7 .  60  7 .  20  0 .  86  6 .  45  2 .  04  1  .  09  2  . 87  
318  - 324  0  . 38  20 .  80  34 .  13  16 .  97  6 .  56  3  . 89  17 .  28  7 .  60  5 .  53  0 .  66  6 .  58  2 .  08  1 .  01  2  .  68  
3 : t o  - 336  0  . 44  22 .  48  36 .  63  14 .  38  5 .  36  2  . 90  17 .  80  7 .  30  2 .  15  0 .  26  6 .  51  2 .  11  1  .  07  2  . 74  
3^2  - 348  0  . 54  21 .  98  33 .  57  15 .  85  5 .  56  3  . 54  18 .  95  7 .  40  4 .  35  0 .  52  6 .  62  2 .  17  0 .  97  2  .  52  
3 î )4  - 360  0  . 28  20 .  74  35 .  36  16 .  54  5 .  32  3  . 38  18 .  36  7 .  51  2 .  73  0 .  33  6 .  60  2 .  12  1  .  02  2  . 63  
3  66  - 372  1  . 04  23 .  47  37 .  86  15 .  93  3 .  38  3  . 18  15 .  14  7 .  41  9 .  26  1 .  11  6 .  32  2 .  00  1 .  21  3  . 21  
378  -384  0  . 29  21 .  75  36 .  59  15 .  50  5 .  20  2  . 66  18 .  04  7 .  34  1 .  91  0 .  23  6 .  54  2 .  11  1  .  07  2  . 73  
3 f l 4  - 390  0  . 75  23 .  60  31 .  31  13 .  87  5 .  76  3  . 58  21 .  14  6 .  94  0 .  39  6 .  71  2 .  29  0 .  87  2  . 25  
3« )0  
- 396  0  . 69  23 .  70  30 .  00  13 .  55  6 .  16  3  . 58  22 .  33  7 .  24  0 .  54  6 .  79  2 .  34  0 .  81  2  . 12  
396  - 402  0  . 51  24 .  44  31 .  07  14 .  42  5 .  92  2  . 94  20 .  70  6 .  95  0 .  27  6 .  67  2 .  26  0 .  90  2  . 33  
402  - 408  0  . 67  23 .  92  30 .  08  12 .  75  5 .  60  3  . 22  23 .  76  7 .  30  Q .  36  6 .  84  2 .  40  0 .  77  2  . 02  
408  - 414  0  . 81  25 .  49  28 .  73  13 .  11  5 .  32  3  . 46  23 .  08  7 .  04  0 .  21  6 .  78  2 .  39  0 .  79  2  . 06  
4  "14  - 420  1  . 03  24 .  71  29 .  20  13 .  99  5 .  36  3  . 02  22 .  69  7 .  03  0 .  34  6 .  76  2 .  36  0 .  82  2  . 12  
4%0 - 426  0  .  82  25 .  00  30 .  43  12 .  44  5 .  56  3  . 06  22 .  69  7 .  11  0 .  17  6 .  75  2 .  37  0 .  83  2  . 12  
4 ; i 6  - 432  0  . 87  27 .  03  27 .  37  12 .  59  5 .  32  3  . 18  23 .  64  7 .  04  0 .  29  6 .  79  2 .  42  0 .  78  2  . 02  
42 :2  - 438  1  . 07  24 .  87  27 .  57  12 .  28  4 .  93  4  . 01  25 .  27  7 .  23  0 .  18  6 .  92  2 .  48  0 .  69  1  . 87  
4 :18  - 444  1  . 11  22 .  36  28 .  77  12 .  24  5 .  84  4  . 01  25 .  67  7 .  05  0 .  23  6 .  99  2 .  47  0 .  66  1  . 84  
4 t . 4  - 450  1  . 16  25 .  14  24 .  99  12 .  32  7 .  95  3  . 77  24 .  67  7 .  05  0 .  20  6 .  93  2 .  45  0 .  66  1  . 88  
4 Î . 0  - 456  1  . 42  23 .  93  28 .  49  13 .  27  5 .  44  3  . 77  23 .  68  7 .  03  0 .  17  6 .  84  2 .  41  0 .  74  2  . 00  
4 î i 6  - 462  1  .  15  24 .  67  24 .  43  11 .  64  5 .  17  6  . 08  26 .  86  7 .  10  0 .  07  7 .  08  2 .  54  0 .  56  1  . 70  
46 .2  - 468  1  . 25  23 .  63  23 .  84  7 .  39  6 .  08  4  . 09  33 .  73  7 .  15  0 .  00  7 .  45  2 .  79  0 .  36  1  .  40  
46 .8  - 474  1  .  13  24 .  94  22 .  45  10 .  09  5 .  40  4  .  13  31 .  86  7 .  20  0 .  21  7 .  33  2 .  73  0 .  43  1  . 47  
474  - 480  1  . 46  24 .  40  21 .  85  9 .  85  4 .  37  3  . 70  34  .  37  7 .  03  0 .  14  7 ,  45  2 .  82  0 .  36  1  .  38  
Access Tube # 1 
Dep th  >62  62 -31  31 -16  16 -8  8 -4  4 -2  <2  pH  CaCOg TC  PAM S td .  Skew-  Ku r -
( i nches )  (%)  {%)  (%)  {%)  {%)  {%)  {%)  (%)  (%)  dev .  ness  t os i s  
0 - 4  0  . 62  25 .  01  27 .  57  11 .  96  5 .  24  3 .  73  25 .  87  6 .  50  2 .  18  6 .  96  2 .  50  0 .  68  1  . 83  
4 - 8  0  . 68  28 .  55  26 .  50  10 .  93  4 .  93  3  .  66  24 .  75  6 .  58  1 .  94  6 .  83  2 .  48  0 .  74  1  . 91  
8 -12  0  . 59  25 .  11  26 .  86  11 .  72  4 .  89  4 .  25  26 .  58  6 .  46  1 .  85  7 .  01  2 .  53  0 .  64  1  . 77  
12 -16  0  . 40  23 .  19  25 .  83  13 .  79  3 .  89  4 .  33  28 .  57  6 .  41  1 .  76  7 .  16  2 .  58  0 .  57  1  . 65  
16 - 20  0  . 51  23 .  17  25 .  98  11 .  96  5 .  32  4 .  65  28 .  41  6 .  40  1 .  22  7 .  17  2 .  57  0 .  55  1  . 64  
20 -24  0  . 36  23 .  19  26 .  46  12 .  28  6 .  32  3 .  54  27 .  85  6 .  44  0 .  69  7 .  12  2 .  54  0 .  59  1  . 70  
24 -28  0  . 52  21 .  85  26 .  18  12 .  99  4 .  17  5 .  92  28 .  37  6 .  24  0 .  76  7 .  20  2 .  56  0 .  53  1  . 63  
28 - 32  0  . 53  24 .  14  24 .  91  12 .  1  6  5 .  64  4 .  29  28 .  33  6 .  27  0 .  81  7 .  15  2 .  58  0 .  55  1  . 65  
32 -36  0  . 51  26 .  78  23 .  96  11 .  12  5 .  64  4 .  25  27 .  73  6 .  19  0 .  28  7 .  07  2 .  58  0 .  58  1  . 68  
36 -40  0  . 67  24 .  72  27 .  18  9 .  54  5 .  64  4 .  41  27 .  85  6 .  13  0 .  45  7 .  09  2 .  58  0 .  58  1  .  67  
4  0 -44  0  . 74  27 .  82  24 .  55  11 .  72  5 .  44  4 .  05  25 .  67  6 .  13  0 .  24  6 .  93  2 .  51  0 .  67  1  .  82  
44 -48  0  . 82  28 .  94  23 .  08  12 .  36  5 .  60  3 .  73  25 .  47  6 .  20  0 .  27  6 .  90  2 .  51  0 .  68  1  . 84  
5  4— 60  1  . 19  25 .  95  27 .  89  11 .  72  5 .  56  3 .  97  23 .  72  6 .  18  0 .  15  6 .  82  2 .  43  0 .  75  1  . 98  
66 -72  1  . 77  29 .  21  28 .  88  11 .  92  5 .  80  4 .  25  18 .  16  6 .  25  0 .  25  0 .  03  6 .  46  2 .  22  0 .  96  2  . 51  
78 -84  1  . 05  26 .  48  29 .  60  12 .  75  5 .  24  4 .  17  20 .  70  6 .  18  0 .  63  0 .  08  6 .  64  2 .  30  0 .  87  2  . 26  
90 -96  1  . 06  26 .  07  28 .  57  12 .  32  5 .  60  3 .  93  22 .  45  6 .  10  1 .  03  0 .  12  6 .  75  2 .  37  0 .  80  2  . 09  
102 -108  0  . 99  19 .  94  31 .  23  16 .  81  6 .  99  4 .  53  19 .  51  6 .  38  0 .  42  0 .  05  6 .  73  2 .  18  0 .  86  2  . 35  
114 -120  0  . 57  24 .  34  29 .  56  13 .  63  6 .  40  4 .  57  20 .  94  6 .  38  0 .  90  0 .  11  6 .  73  2 .  28  0 ,  83  2  . 20  
126 - 132  0  . 75  24 .  88  30 .  47  14 .  18  6 .  20  2 .  70  20 .  82  6 .  45  0 .  63  0 .  08  6 .  66  2 .  28  0 .  90  2  . 32  
138 -144  0  . 57  24 .  86  31 .  43  14 .  06  7 .  83  2 .  03  19 .  23  6 .  43  0 .  74  0 .  09  6 .  59  2 .  20  0 .  96  2  . 50  
150 -156  1  .  14  24 .  36  31 .  11  14 .  74  6 .  44  4 .  81  17 .  40  7 .  22  5 .  75  0 .  69  6 .  54  2 .  13  0 .  95  2  . 56  
162 -168  0  . 78  27 .  66  34 .  06  11 .  57  6 .  12  4 .  26  15 .  53  7 .  30  7 .  87  0 .  94  6 .  35  2 .  06  1  .  10  2  . 89  
174 -180  0  . 81  25 .  96  35 .  16  14 .  74  5 .  44  3 .  81  14 .  06  7 .  34  6 .  48  0 .  78  6 .  29  1 .  97  1 .  19  3  . 20  
186 -192  1  . 03  24 .  75  34 .  01  15 .  85  6 .  04  4 .  05  14 .  26  7 .  22  6 .  48  0 .  78  6 .  34  1 .  97  1  .  13  3  . 10  
198 -204  1  . 05  27 .  63  32 .  70  13 .  71  5 .  32  3 .  50  16 .  09  7 .  25  6 .  92  0 .  83  6 .  36  2 .  08  1 .  10  2  . 89  
210 - 216  0  . 51  23 .  85  33 .  26  16 .  61  6 .  60  4 .  21  14 .  98  7 .  10  7 .  19  0 .  86  6 .  43  1  .  99  1  .  08  2  . 95  
222 - 228  0  . 45  23 .  03  32 .  18  16 .  45  6 .  40  4  .  09  17 .  40  7 .  20  6 .  76  0 .  81  6 .  56  2 .  10  0 .  99  2  .  63  
234 -240  0  . 37  22 .  75  33 .  69  15 .  46  6 .  04  3 .  26  18 .  44  7 .  29  8 .  84  1 .  06  6 .  58  2 .  14  1 .  00  2  . 58  
246 - 252  0  . 31  26 .  26  33 .  89  16 .  13  5 .  48  2 .  66  15 .  26  7 .  36  7 .  54  0 .  90  6 .  35  2 .  01  1 .  18  3  . 12  
258 -264  0  . 36  22 .  80  32 .  58  15 .  18  6 .  16  5 .  09  17 .  84  7 .  41  7 .  02  0 .  84  6 .  60  2 .  13  0 .  95  2  . 52  
270 -276  0  . 46  25 .  01  34 .  33  13 .  59  5 .  72  5 .  72  15 .  18  7 .  41  7 .  20  0 .  86  6 .  42  2 .  03  1 .  06  2  .  82  
Dep th  >62  62 - 31  31 -16  16 -8  8 -4  4 - 2  <2  PH CaCOg TC  PAM S td  .  Skew- Ku r  
( i nches )  (%) (%) (%) (%) { % )  (%) (%) (*) (%) dev .  ness  t os i i  
282 -288  0 .46  29 .  77  33 .  10  12 .  99  4 .  97  2 .  22  16 .  49  7 .48  9 .  91  1 .19  6 .  32  2 .  10  1  .  17 2  . 98  
294 -300  0 .73  24 .  02  38 .  30  13 .  59  4 .  85  3 .  38  15 .  14  7 .35  5 .  45  0 .65  6 .  34  2 .  00  1 . 19  3  . 13  
306 -312  0 .40  23 .  51  32 .  22  15 .  06  7 .  07  2 .  78  18 .  95  7 .14  2 .  52  0 .30  6 .  60  2 .  17  0 .  97  2  . 52  
318 -324  0 .58  23 .  81  35 .  52  13 .  43  5 .  09  3 .  38  18 .  20  7 .27  2 .  28  0 .27  6 .  52  2 .  15  1 . 03  2  . 64  
330 -336  0 .33  21 .  05  38 .  03  14 .  30  4 .  85  2 .  34  19 .  11  7 .01  2 .  54  0 .31  6 .  57  2 .  16  1 .  05  2  .  63  
342 -348  0 .34  20 .  59  36 .  00  17 .  20  5 .  17  2 .  82  17 .  88  7 .  09  1 . 45  0 .17  6 .  56  2 .  10  1  .  06  2  . 74  
354 -360  0 .29  20 .  17  34 .  88  16 .  77  6 .  12  3 .  18  18 .  59  7 .08  2 .  40  0 .29  6 .  63  2 .  13  0 .  99  2  . 59  
366 -372  0 .19  19 .  91  36 .  79  15 .  89  5 .  92  2 .  74  18 .  55  7 .20  1 .  12  0 .13  6 .  60  2 .  12  t .  03  2  . 64  
378 -384  0 .31  21 .  74  35 .  60  16 .  13  5 .  88  1 . 91  18 .  44  7 .08  3 .  03  0 .36  6 .  56  2 .  13  1 . 06  2  . 71  
384 -390  0 .52  23 .  55  31 .  27  15 .  10  5 .  84  3 .  02  20 .  70  7 .10  0 .34  6 .  69  2 .  26  0 .  90  2  . 33  
390 -396  0 .64  25 .  14  28 .  25  13 .  71  5 .  56  2 .  98  23 .  72  7 .13  0 .28  6 .  83  2 .  40  0 .  78  2  . 03  
396 -402  0 .70  23 .  78  29 .  80  13 .  27  5 .  76  3 .  02  23 .  68  7 .18  0 .39  6 .  84  2 .  39  0 .  78  2  . 03  
402 -408  0 .72  23 .  88  30 .  24  13 .  23  5 .  36  3 .  18  23 .  40  7 .13  0 .45  6 .  82  2 .  38  0 .  79  2  . 05  
408 -414  0 .81  25 .  02  28 .  77  13 .  07  5 .  28  3 .  34  23 .  72  7 .16  0 .30  6 .  82  2 .  41  0 .  77  2  . 01  
414 -420  0 .80  24 .  79  29 .  12  12 .  83  5 .  32  3 .  34  23 .  80  7 .27  0 .32  6 .  83  2 .  41  0 .  77  2  . 01  
420 -426  0 .78  20 .  32  33 .  59  13 .  23  5 .  28  3 .  16  23 .  54  7 .  05  0 .31  6 .  85  2 .  36  0 .  81  2  . 07  
426 -432  0 .77  25 .  70  27 .  91  12 .  46  5 .  84  2 .  74  24 .  57  7 .10  0 .  24  6 .  85  2 .  45  0 .  75  1  . 96  
432 -438  1 .02  26 .  04  26 .  40  11 .  98  5 .  80  4 .  67  24 .  10  6 .70  0 .20  6 .  87  2 .  44  0 .  70  1  .92  
438 -444  1 .19  25 .  80  25 .  67  12 .  16  5 .  90  3 .  46  25 .  82  7 .00  0 .29  6 .  94  2 .  51  0 .  66  1  . 83  
444 -450  1 .15  25 .  23  25 .  35  12 .  28  6 .  08  1 .  27  28 .  65  7 .01  0 .23  7 .  07  2 .  61  0 .  61  1  . 70  
450 -456  1 .17  23 .  68  24 .  37  11 .  70  5 .  58  3 .  22  30 .  27  6 .90  0 .16  7 .  23  2 .  66  0 .  50  1  .  57  
456 -462  1 .24  23 .  78  20 .  54  10 .  15  4 .  75  3 .  46  36 .  08  6 .65  0 .21  7 .  58  2 .  86  0 .  29  1  . 33  
462 -468  1 .27  24 .  51  20 .  30  9 .  93  3 .  77  2 .  86  37 .  35  7 .08  0 .  19  7 .  62  2 .  91  0 .  27  1  . 29  
468 -474  1 .03  23 .  82  20 .  92  9 .  95  4 .  27  3 .  12  36 .  89  7 .04  0 .25  7 .  62  2 .  88  0 ,  28  1  . 30  
474 -480  0 .96  23 .  27  22 .  45  10 .  75  4 .  85  3 .  06  34 .  66  7 .01  0 .06  7 .  49  2 .  80  0 .  36  1  . 38  
Access Tube # 2 
Dep th  >62  52 -31  31 -16  16 -8  8 -4  4 -2  <2  pH  CaCOa TC  PAN S td .  Skew-  Ku r -
( i nches )  (56 )  (%)  (%)  (%)  (%)  (%)  {%)  {%)  (%)  dev .  ness  t os i s  
0-4 0. 65 25, 27 27. 93 12. 00 6. 40 5. 74 22. 01 5. 77 2. 45 6. 80 2. 34 0. 75 2 .04 
4-8 0. 55 25. 69 27. 89 11. 56 5. 60 4. 05 24. 65 5. 60 1. 90 6. 89 2. 45 0. 72 1 .90 
8-12 0. 38 24. 17 28. 09 11. 78 5. 30 3. 89 26. 38 5. 92 1. 65 7. 01 2. 51 0. 66 1 .79 
12-16 0. 38 23. 63 26. 58 12. 12 5. 32 3. 50 28. 47 6. 01 1. 65 7. 14 2. 58 0. 58 1 .66 
16-20 0. 39 22. 61 26, 36 12. 67 5. 60 3. 68 28. 69 6. 04 1. 37 7. 18 2. 57 0. 56 1 .65 
2 0-24 0. 36 22. 46 26. 90 12. 99 5. 50 3. 12 28. 67 6. 31 1. 23 7. 16 2. 57 0. 58 1 .66 
24-28 0. 40 21. 29 27. 85 13. 07 5. 98 3. 42 27. 99 6. 39 1. 01 7. 15 2. 53 0. 59 1 .70 
2 8-32 0. 45 21. 62 26. 78 13. 37 6. 10 4. 11 27. 57 6. 46 0. 81 7. 14 2. 52 0. 58 1 .71 
2 2-36 0. 44 20. 91 26. 26 13. 95 6. 60 4. 49 27. 35 6. 57 0. 50 7. 16 2. 50 0. 57 1 .71 
2 6-40 0. 48 23. 42 25. 23 13. 13 5. 78 4. 65 27. 31 6. 61 0. 31 7. 12 2. 53 0. 58 1 .71 
4 0-44 0. 52 22. 90 27. 02 12. 75 6. 00 4. 35 26. 46 6 . 49 0. 25 7. 06 2. 49 0. 62 1 .77 
54-60 0, 67 24. 14 28. 45 13. 37 6. 02 3. 66 23. 70 6. 51 0. 09 6. 86 2. 40 0. 75 1 .99 
66-7 2 0. 67 26. 46 27. 51 12. 65 5. 84 3. 95 22. 90 6. 48 0. 05 6. 79 2. 39 0, 78 2 .05 
72-78 0. 68 21. 05 27. 87 14. 82 6. 97 4. 67 23. 94 6. 47 0. 13 6. 97 2. 37 0, 69 1 .94 
E4-90 1. 04 28. 55 28. 66 12. 22 5. 46 3. 77 20. 28 6. 39 0. 00 6. 59 2. 29 0, 90 2 .32 
56-102 1. 07 29. 96 28. 45 11. 06 4. 99 3. 64 20. 20 6. 40 0. 42 0. 05 6. 51 2. 30 0. 98 2 .41 
1C8-114 0, 72 22. 19 28. 61 15. 16 5. 98 4. 11 23. 24 6. 39 0. 33 0. 04 6. 88 2. 36 0, 74 2 .02 
12 0-126 0. 87 24. 18 28. 05 13. 93 6. 48 4. 41 22. 09 6. 42 0. 00 6. 80 2. 33 0. 77 2 .09 
12 2-138 0. 55 26. 65 28. 17 13. 67 6. 26 4. 27 20. 44 6. 41 0. 17 0. 02 6. 67 2. 28 0. 86 2 .25 
1/..4-150 0. 50 21. 85 32. 18 16. 17 6. 54 4. 25 18. 51 6. 47 1. 86 0. 22 6. 64 2. 15 0. 93 2 .49 
156-162 0. 91 26. 91 30. 14 12. 40 5. 58 3. 62 20. 30 6. 58 3. 55 0. 43 6. 60 2. 28 0. 92 2 .34 
168-174 1. 19 28. 40 32. 46 12. 73 5. 30 3. 50 16. 41 6. 90 3. 96 0. 48 6. 36 2. 11 1. 09 2 .85 
IflO-186 0. 55 23. 19 34. 01 15. 38 7. 19 6. 77 12. 91 7. 23 7. 68 0. 92 6. 39 1. 91 1. 05 2 .98 
1 92-198 0. 71 25. 98 32. 60 14. 16 5. 76 3. 28 17. 50 7. 23 6. 53 0. 78 6. 47 2. 13 1. 04 2 .70 
204-210 0. 52 19. 15 33. 00 17. 44 6. 97 6. 14 16. 79 7. 33 7. 50 0. 90 6. 65 2. 05 0. 92 2 .57 
216-222 0. 51 25. 85 32. 26 14. 04 3. 68 5. 56 18. 10 7. 29 7. 23 0. 87 6. 54 2. 17 0. 97 2 .51 
2%8-234 0. 39 21. 48 33. 69 17. 34 6. 65 3. 36 17. 08 7. 32 7. 25 0. 87 6. 55 2. 07 1. 03 2 .74 
2il0^ 246 0. 53 28. 21 31. 86 13. 87 5. 76 3. 32 16. 44 7. 28 6. 94 0. 83 6. 39 2. 09 1. 09 2 .84 
2îi2-258 0. 41 27. 38 32. 66 13. 85 5. 16 2. 98 17. 56 7. 33 9. 04 1. 08 6. 44 2. 14 1. 07 2 .74 
270-276 0. 54 21. 55 33. 17 16. 41 6. 77 3. 93 17. 62 7. 29 4. 97 0. 60 6. 59 2. 10 0. 98 2 .62 
2H2-288 0. 52 23. 79 35. 36 16. 11 6. 10 3. 34 15. 20 7. 41 9. 61 1. 15 6. 42 2. 00 1. 10 2 .98 
Dep th  >62  62 -31  31 - 16  16 - 8  8 - 4  4  - 2  <2  pH  CaCO o  TC  PAM S td .  Skew- Ku r  
( i nches )  (%) (%) (%) (%) (%) (%) (%) (%) (%) dev .  ness  t os i i  
294 -300  0 .75  28 .  29  35 .  14  13 .  61  5 .  44  1  . 07  15 .  69  7 .55  7 .  75  0 .93  6 .  27  2 .  04  1 .  24  3 .24  
306 -312  0 .49  24 .  74  37 .  92  15 .  44  5 .  15  3  . 14  13 .  13  7 .43  9 .  68  1 .  16  6 .  24  T .  89  1 .  28  3 .51  
318 -324  0 .39  22 .  61  36 .  61  14 .  86  5 .  60  3  . 68  16 .  25  7 .43  3 .  02  0 .36  6 .  46  2 .  04  1 .  10  2 .89  
330 -336  0 .35  22 .  31  34 .  70  16 .  29  6 .  16  3  . 68  16 .  51  7 .35  4 .  64  0 .56  6 .  50  2 .  05  1 .  06  2 .81  
342 -348  0 .33  22 .  05  37 .  47  14 .  84  4 .  93  2  . 82  17 .  56  7 .17  2 .  23  0 .  27  6 .  50  2 .  10  1 .  10  2 .80  
354 -360  0 .29  23 .  60  35 .  76  17 .  72  5 .  68  2  . 50  14 .  44  7 .40  5 .  35  0 .64  6 .  34  1 .  94  1 .  22  3 .29  
366 -372  0 .23  20 .  51  36 .  25  16 .  55  5 .  70  2  . 78  17 .  98  7 .21  1 .  94  0 .23  6 .  57  2 .  10  1 .  05  2 .72  
372 -378  0 .28  19 .  96  34 .  59  17 .  22  5 .  90  2  . 84  19 .  21  7 .30  1 .  94  0 .23  6 .  66  2 .  15  0 .  98  2 .54  
378 -384  0 .24  21 .  08  34 .  55  16 .  35  6 .  04  2  . 32  19 .  43  7 .29  1 .  99  0 .24  6 .  69  2 .  25  0 .  97  2 .42  
384 -390  0 .33  21 .  12  35 .  24  16 .  41  6 .  28  1  . 93  18 .  69  7 .38  2 .  68  0 .32  6 .  59  2 .  13  1 .  03  2 .  66  
390 -396  0 .61  24 .  30  30 .  73  14 .  84  6 .  30  2  . 86  20 .  36  7 .27  0 .45  6 .  66  2 .  25  0 .  91  2 .36  
396 -402  0 .68  25 .  41  28 .  86  13 .  47  5 .  78  3  . 60  22 .  19  7 .28  0 .33  6 .  75  2 .  34  0 .  82  2 .  13  
402 -408  0 .77  24 .  38  29 .  32  13 .  27  6 .  14  2  .  15  23 .  98  7 .21  0 .34  6 .  83  2 .  41  0 .  78  2 .03  
408 -414  0 .75  25 .  49  28 .  51  13 .  31  5 .  88  2  . 74  23 .  32  7 .24  0 .30  6 .  79  2 .  39  0 .  80  2 .07  
414 -420  0 .66  25 ,  72  28 .  86  13 .  23  5 .  66  3  . 00  22 .  86  7 .20  0 .34  6 .  77  2 .  37  0 .  81  2 .10  
420 -426  0 .73  25 .  41  29 .  36  12 .  79  5 .  52  3  . 04  23 .  14  7 .20  0 .45  6 .  78  2 .  39  0 .  81  2 .08  
426 -432  0 .86  25 .  14  29 .  14  13 .  09  5 .  80  3  . 00  22 .  96  7 .18  0 .37  6 .  77  2 .  38  0 .  81  2 .09  
432 -438  0 .94  25 .  26  29 .  12  13 .  19  4 .  87  4  . 33  22 .  29  7 .13  0 .23  6 .  75  2 .  36  0 .  80  2 .11  
43  8 -444  1 .14  28 .  73  26 .  60  12 .  28  5 .  40  3  . 54  22 .  31  7 .04  0 .28  6 .  70  2 .  39  0 .  82  2 .12  
444 -450  1 .45  25 .  03  27 .  43  13 .  19  5 .  68  2  . 98  24 .  24  6 .60  0 .31  6 .  84  2 .  44  0 .  74  1  . 98  
45  0 -456  1 .55  25 .  89  26 .  56  12 .  53  5 .  64  3  . 04  24 .  79  7 .10  0 .24  6 .  86  2 .  47  0 .  72  1  . 93  
456 -462  1 .50  24 .  34  25 .  11  12 .  14  4 .  87  2  . 90  29 .  14  7 .08  0 .22  7 .  12  2 .  63  0 .  56  1 .64  
462 -468  1 .43  23 .  19  21 .  06  11 .  16  5 .  09  3  . 02  35 .  06  7 .05  0 .  15  7 .  52  2 .  82  0 .  33  1 .37  
468 -474  1 .68  23 .  97  20 .  74  9 .  91  4 .  67  2  . 24  36 .  79  7  . 09  0 .15  7 .  58  2 .  90  0 .  29  1 .32  
474 -4  80  1 .42  24 .  68  20 .  66  9 .  67  4 .  47  2  . 40  36 .  69  6 .96  0 .  20  7 .  57  2 .  90  0 .  30  1 .31  
Access Tube # 3 
Dep th  >62  62 - 31  31 - 16  16 - 8  8 - 4  4 - 2  <2  pH  CaC0  3 TC PAH S td .  Skew-•  Ku r -
( i nches )  (%) (%) (%) { % )  { % )  { % )  (%) (%) { % )  dev .  ness  t os i i  
0 -4  0 .58  24 .  17  26 .  50  11 .  86  5 .  42  4 .  58  26 .  88  6 .  50  1 .  82  7 .  06  2 .  53  0 . 61  1 .73  
4 -8  0 .64  24 .  19  26 .  18  11 .  40  5 .  80  4 .  74  27 .  05  6 .  39  1 .  75  7 .  07  2 .  53  0  .  59  1 .72  
H- 12  0 .41  22 .  72  25 .  92  11 .  78  5 .  64  4 .  24  29 .  29  6 .  34  1 .  48  7 .  22  2 .  60  0  . 52  1  . 60  
I : Î - 16  0 .46  21 .  48  25 .  68  12 .  32  5 .  86  4 .  18  30 .  01  6 .  35  1  .  28  7 .  29  2 .  61  0  .  49  1 .57  
20 -24  0 .39  20 .  50  26 .  04  13 .  06  5 .  60  3 .  82  30 .  59  6 .  19  0 .  47  7 .  33  2 .  62  0  . 48  1 .55  
24 -28  0 .56  24 .  86  26 .  56  12 .  02  5 .  30  3 .  08  26 .  89  6 .  23  0 .  28  6 .  97  2 .  53  0  . 71  1 .83  
2W-32  0 .63  23 .  18  27 .  13  13 .  50  5 .  34  3 .  70  26 .  52  6 .  25  0 .  19  7 .  03  2 .  50  0  . 64  1  . 79  
3 :> -36  0 .64  21 .  73  26 .  73  14 .  72  6 .  08  3 .  96  26 .  14  6 .  20  0 .  19  7 .  06  2 .  47  0  . 63  1 .81  
3 ( i - 40  0 .65  23 .  98  27 .  05  13 .  38  5 .  80  3 .  82  25 .  32  6 .  33  0 .  10  6 .  96  2 .  46  0  . 68  1 .86  
40 -44  0 .64  24 .  53  27 .  19  13 .  36  5 .  98  3 .  62  24 .  68  6 .  40  0 .  05  6 .  91  2 .  44  0  .  71  1 .92  
44 -48  0 .68  24 .  51  27 .  71  13 .  04  5 .  86  3 .  62  24 .  58  6 .  43  0 .  15  6 .  90  2 .  44  0  . 72  1  . 93  
54 -60  0 .74  26 .  03  28 .  00  12 .  94  5 .  66  3 .  72  22 .  90  6 .  50  0 .  02  6 .  78  2 .  38  0  . 79  2 .06  
6 ( i - 72  0 .88  29 .  35  28 .  91  11 .  76  5 .  26  3 .  58  20 .  26  6 .  50  0 .  00  6 .  57  2 .  30  0  .  92  2 .33  
70 -84  0 .96  27 .  93  28 .  77  11 .  86  5 .  52  3 .  68  21 .  28  6 .  40  0 .  13  0 .  02  6 .  65  2 .  33  0  .  86  2 .22  
90 -96  0 .66  25 .  41  30 .  73  13 .  70  5 .  52  3 .  50  20 .  48  6 .  35  0 .  04  0 .  00  6 .  65  2 .  27  0  . 90  2 .32  
10 ;> -108  0 .37  19 .  25  30 .  43  16 .  02  6 .  30  3 .  80  23 .  82  6 .  29  0 .  45  0 .  05  6 .  96  2 .  34  0  . 74  2 .00  
114 -120  0 .48  24 .  13  30 .  47  13 .  34  5 .  60  3 .  48  22 .  50  6 .  37  0 .  57  0 .  07  6 .  78  2 .  34  0  . 82  2 .12  
124 -132  0 .57  23 .  72  30 .  39  13 .  74  5 .  80  3 .  48  22 .  30  6 .  42  1 .  24  0 .  15  6 .  78  2 .  33  0  .  82  2 .14  
133 -144  0 .54  24 .  57  30 .  89  14 .  22  6 .  30  4 .  48  19 .  00  6 .  92  2 .  07  0 .  25  6 .  62  2 .  20  0  .  91  2 .41  
150 -156  1 .06  23 .  09  35 .  15  16 .  32  6 .  72  4 .  22  13 .  44  7 .  35  7 .  39  0 .  89  6 .  34  1 .  92  1  . 14  3 .  19  
16  2 -168  1 .51  23 .  86  35 .  15  15 .  78  6 .  36  4 .  10  13 .  24  7 .  23  5 .  96  0 .  71  6 .  29  1 .  92  1  . 15  3 .24  
17  1 -180  0 .98  24 .  77  34 .  11  13 .  64  5 .  70  3 .  92  16 .  88  7 .  17  5 .  63  0 .  68  6 .  45  2 .  11  1  . 04  2 .74  
18 (5 -192  0 .77  25 ,  88  34 .  15  13 .  46  5 .  62  3 .  78  16 .  34  7 .  20  5 .  09  0 .  61  6 .  41  2 .  08  1  .  08  2 .83  
19  3 -204  0 .54  22 .  59  36 .  67  15 .  72  6 .  04  3 .  76  14 .  68  7 .  31  5 .  83  0 .  70  6 .  39  1 .  97  1  . 15  3 .10  
210 -216  0 .44  21 .  87  33 .  23  17 .  88  6 .  16  4 .  52  15 .  90  7 .  31  5 .  42  0 .  65  6 .  51  2 .  02  1  . 04  2 .82  
22  2 -228  0 .45  23 .  82  33 .  29  16 .  58  5 .  66  4 .  36  15 .  84  7 .  28  7 .  65  0 .  92  6 .  46  2 .  04  1  . 06  2 .85  
23  4 -240  0 .52  25 .  43  33 .  85  15 .  64  5 .  58  4 .  10  14 .  88  7 .  29  7 .  80  0 .  94  6 .  37  2 .  00  1  . 13  3 .02  
245 -252  0 .56  23 .  95  31 .  57  15 .  68  6 .  10  4 .  42  17 .  72  7 .  36  4 .  07  0 .  49  6 .  56  2 .  13  0  .  97  2 .57  
253 -264  0 .58  27 .  27  34 .  05  13 .  78  5 .  38  3 .  84  15 .  10  7 .  30  4 .  47  0 .  54  6 .  33  2 .  03  1  . 15  3 .03  
270 -276  0 .58  25 .  33  38 .  59  14 .  34  4 .  64  3 .  44  13 .  08  7 .  35  5 .  39  0 .  65  6 .  22  1 .  90  1  . 29  3 .52  
282 -288  1 .08  23 .  05  33 .  95  16 .  34  5 .  58  4 .  14  15 .  86  7 .  51  7 .  67  0 .  92  6 .  44  2 .  04  1  . 06  2 .87  
Dop th  >62  62 -31  31 -16  16 -8  8 -4  4 -2  <2  pH  CaCO^  TC  PAN S td .  Skew-  Ku r -
( i nches )  (S )  (%)  {%)  (%)  (%)  {%)  {%)  {%)  { .%)  dev .  ness  t os i s  
290 -300  0  . 58  26 .  97  35 .  41  13 .  30  4 .  84  3 .  68  15 .  22  7 .  40  5 .  09  0 .  61  6 .  32  2 .  03  1  .  17  3  . 06  
306 -312  0  . 55  24 .  96  37 .  19  14 .  00  4 .  68  3 .  54  15 .  08  7 .  30  5 .  40  0 .  65  6 .  33  2 .  00  1 .  19  3  .  12  
3113 -324  0  . 41  21 .  68  33 .  59  16 .  90  5 .  64  3 .  88  17 .  90  7 .  25  4 .  29  0 .  51  6 .  58  2 .  11  1  .  00  2  . 62  
34 ;> -348  0  . 43  21 .  24  35 .  25  15 .  54  5 .  90  3 .  10  18 .  54  7 .  04  3 .  18  0 .  38  6 .  59  2 .  14  1 .  01  2  .  60  
34 I Î - 354  0  . 24  19 .  83  35 .  17  17 .  24  5 .  02  3 .  28  19 .  22  7 .  04  1 .  90  0 .  23  6 .  66  2 .  15  0 .  98  2  . 53  
354 -360  0  . 24  20 .  63  35 .  37  16 .  48  4 .  78  3 .  38  19 .  12  6 .  97  1 .  27  0 .  15  6 .  63  2 .  16  0 .  99  2  . 54  
360 -366  0  . 27  18 .  57  35 .  15  16 .  78  5 .  42  3 .  42  20 .  38  7 .  03  1 .  57  0 .  19  6 .  74  2 .  20  0 .  92  2  . 38  
366 -372  0  . 29  19 .  66  35 .  89  17 .  40  5 .  06  3 .  02  18 .  68  7 .  00  1 .  98  0 .  24  6 .  62  2 .  13  1 .  02  2  . 62  
37^ -378  0  . 54  22 .  33  32 .  85  15 .  64  5 .  44  3 .  48  19 .  72  7 .  03  2 .  26  0 .  27  6 .  65  2 .  20  0 .  94  2  . 43  
3713 -384  0  . 73  19 .  80  31 .  60  15 .  22  5 .  72  3 .  85  23 .  08  6 .  99  0 .  61  6 .  88  2 .  33  0 .  77  2  . 07  
384 -390  0  . 7  3  22 .  03  30 .  36  14 .  15  5 .  39  3 .  65  23 .  69  7 .  10  0 .  31  6 .  87  2 .  38  0 .  76  2  . 02  
390 -396  0  . 77  23 .  43  31 .  23  13 .  36  4 .  88  3 .  14  23 .  19  6 .  99  0 .  26  6 .  80  2 .  37  0 .  81  2  . 09  
39 (5 -402  0  . 84  22 .  12  30 .  87  14 .  39  4 .  80  3 .  53  23 .  45  6 .  95  0 .  31  6 .  84  2 .  37  0 .  78  2  . 05  
40  2 -408  0  . 82  24 .  29  29 .  89  13 .  64  4 .  58  3 .  77  23 .  00  7 .  00  0 .  27  6 .  79  2 .  38  0 .  80  2  . 08  
4013 -414  0  . 86  24 .  15  30 .  97  12 .  77  5 .  11  3 .  14  23 .  00  7 .  03  0 .  09  6 .  77  2 .  38  0 .  82  2  .  10  
414 -420  0  . 93  23 .  07  31 .  41  13 .  52  5 .  15  3 .  10  22 .  82  6 .  90  0 .  25  6 .  78  2 .  36  0 .  82  2  . 12  
420 -426  0  . 93  22 .  92  31 .  19  13 .  96  5 .  01  3 .  49  22 .  50  6 .  90  0 .  27  6 .  78  2 .  34  0 .  82  2  . 14  
426 -432  1  . 61  23 .  68  27 .  89  13 .  48  5 .  39  3 .  63  24 .  32  6 .  90  0 .  16  6 .  87  2 .  44  0 .  72  1  . 95  
43  2 -438  1  . 93  24 .  78  27 .  54  12 .  16  5 .  31  3 .  67  24 .  61  6 .  84  0 .  07  6 .  86  2 .  47  0 .  71  1  . 93  
433 -444  2  . 06  24 .  47  27 .  65  12 .  26  5 .  17  3 .  65  24 .  75  6 .  81  0 .  10  6 .  87  2 .  48  0 .  70  1  . 92  
44  4 -450  1  . 74  23 .  35  25 .  38  11 .  49  4 .  99  3 .  65  29 .  ; 4 i  6 .  63  0 .  00  7 .  16  2 .  64  0 .  53  1  . 61  
45 -3 -456  1  . 75  22 .  87  22 .  19  9 .  89  4 .  09  3 .  97  35 .  23  6 .  70  0 .  00  7 .  52  2 .  84  0 .  32  1  . 36  
45  5 -462  1  . 72  22 .  78  22 .  48  9 .  73  3 .  73  3 .  12  36 .  44  6 .  60  0 .  00  7 .  57  2 .  88  0 .  30  1  .  32  
46  2 -468  1  . 32  24 .  76  22 .  01  9 .  06  3 .  69  2 .  90  36 .  26  6 .  50  0 .  00  7 .  54  2 .  89  0 .  32  1  . 32  
463 -474  1  .  15  22 .  82  23 .  89  9 .  30  3 .  15  2 .  94  36 .  30  6 .  70  0 .  00  7 .  53  2 .  87  0 .  35  1  . 34  
474 -480  1  . 49  25 .  20  23 .  19  9 .  79  3 .  40  2 .  88  34 .  05  6 .  69  0 .  00  7 .  38  2 .  83  0 .  40  1  . 40  
Access Tube # 4 
DG p th  >62 62— 31 31-16 16-8 8— 4 4-2 <2 pH CaC03 TC PAM sta. Skew-• Ku r -
( i r ches )  (%) (%) (%) ( % )  (%) (*) (%) (%) (%) dev .  ness  t os i i  
C-H 0.78 26. 27 22. 34 11. 86 5. 48 3. 24 30. 01 6. 30 2. 08 7. 19 2. 66 0 .52 1.58 
T)-8 0.47 24. 20 23. 48 11. 72 5. 74 3. 44 30. 95 6 . 31 1. 33 7. 29 2. 67 0 . 48 1.53 
E-12 0.70 22. 32 25. 00 13. 22 5. 92 4. 00 28. 83 6. 20 0. 61 7. 20 2. 58 0 .53 1 .64 
12-16 0.66 22. 93 26. 26 12. 56 6. 04 3. 82 27. 73 6. 30 0. 43 7. 12 2. 54 0 . 58 1.70 
16-20 0.66 21. 69 26. 97 12. 88 6. 24 3. 68 27. 89 6. 43 0. 33  7. 14 2. 54 0 ^58 1 .70 
2C-24 0.76 20. 67 26. 38 14. 36 7. 10 4. 28 26. 44 6. 40 0. 25 7. 1 1 2. 47 0 . 60 1.77 
24-28 0.87 22. 70 26. 18 14. 50 7. 40 4. 36 23. 98 6. 49 0. 17 6. 95 2. 39 0 . 68 1.93 
26-32 0.75 26. 31 26. 76 13. 20 6. 18 4. 00 22. 78 6. 52 0. 15 6. 79 2. 38 0 .77 2.05 
37-36 0.66 24. 14 28. 96 13. 00 5. 82 3 .  90 23. 50 6. 60 0. 06 6. 85 2. 39 0 .76 2.01 
36-40 0.72 28. 21 26. 36 12. 02 5. 58 3. 62 23. 48 6. 60 0. 12 6. 78 2. 43 0 .77 2.01 
40-44 0.92 24. 78 28. 64 12. 90 6. 06 3. 76 22. 82 6. 64 0. 10 6. 79 2. 37 0 .79 2.07 
44-48 1.12 23. 99  30. 85 14. 00 5. 98 3. 86 20. 20 6. 71 0. 08 6. 66 2. 26 0 . 88 2.32 
51"—60 1.07 20. 26 24. 60 16. 18 8. 34 4. 88 24. 66 6. 69 0. 00 7. 06 2. 39 0 .61 1.87 
66-72 0.77 26. 37 28. 23 13. 20 6. 24 4. 20 20. 98 7. 02 0. 07 0. 60 6. 69 2. 30 0 .84 2.21 
7E-84 0.74 22. 53 29. 67 14. 88 7. 80 4. 96 19. 42 7. 28 3 .  11 0. 37 6. 71 2. 20 0 . 84 2.31 
9(1-96 0.74 23. 57 31. 15 16. 30 6. 72 4. 28 17. 24 7. 22 3 .  67 0. 44 6. 55 2. 11 0 .97 2.62 
102-108 0.68 20. 34 32. 33 17. 28 7. 34 4. 64 17. 38 7. 32 6. 25 0. 75 6. 62 2. 09 0 .94 2.58 
111. -120 0.60 26. 31 31. 89 14. 46 6. 44 3. 94 16. 36 7. 28 8. 40 1. 01 6. 44 2. 08 1 .04 2.77 
126-132 0.68 25. 60 33 .  85 13. 40 5. 84 3. 94 16. 68 7. 21 6. 42 0. 77 6. 44 2. 10 1 . 06 2.77 
138-144 1.70 24. 87 34. 42 14. 84 6. 04 3. 96 14. 16 7. 41 8. 20 0. 98 6. 31 1. 98 1 . 13 3.12 
15(1-156 0.67 23. 49 31. 69 16. 42 6. 50 4. 08 17. 14 7. 53 8. 58 1. 03 6. 54 2. 10 0 . 99  2. 66 
162-168 0.60 23. 55 33. 07 15. 46 6. 52 4. 38 16. 42 7. 46 7. 22 0. 87 6. 50 2. 07 1 .02 2.74 
1711-180 0.57 26. 88 34. 23 14. 24 5. 56 4. 22 14. 30 7. 31 8. 62 1. 03 6. 31 1. 98 1 .16 3.10 
186-192 0.69 27. 70 34. 19 13. 62 5. 30 3. 84 14. 66 7. 51 7. 76 0. 93 6. 30 2. 01 1 .17 3.10 
198-204 0.90 22. 39 35. 03 15. 94 6. 62 3 .  34 15. 78 7. 47 7. 90 0. 95 6. 44 2. 02 1 .09 2.93 
210-216 0.79 24. 06 37. 69 12. 42 5. 24 4. 10 15. 70 7. 47 7. 09 0. 85 6. 38 2. 04 1 .13 2.95 
22:1-228 0.72 24. 47 33. 69 14. 40 6. 22 4. 76 15. 74 7. 36 5. 09 0. 61 6. 44 2. 05 1 .05 2.81 
2311-240 0.70 26. 42 35. 90 14. 78 5 .  14 3 .  66 13. 38 7. 45 8. 59 1. 03 6. 24 1. 93 1 .24 3.37 
24(1-252 0.66 27. 75 35. 87 14. 00 5 .  10 3 .  76 12. 86 7. 42 8. 72 1. 05 6. 20 1. 91 1 . 27 3. 45 
250-264 0.92 22. 97 35. 67 16. 78 6. 02 3 .  92 13. 72 7. 61 7. 85 0. 94 6. 34 1. 93 1 .16 3.22 
270-276 1.00 21. 76 32. 61 16. 88 6. 98 4. 18 16. 58 7. 30 5 .  66 0. 68 6. 53 2. 06 0 .  99  2.72 
Dep th  >62  62 -31  31 -16  16 -8  8 - 4  4 -2  <2  pH  
( i nches )  (%) (%) (%) {%) (%) (%) (%) 
28 : : - 288  0  . 60  25 .  35  31 .  52  14 .  64  6 .  24  3 .  80  17 .  84  7  . 25  
28 (1 -294  0  . 28  20 .  24  37 .  89  14 .  88  5 .  12  2 .  78  18 .  80  7  . 09  
294 -300  0  . 44  22 .  51  34 .  35  15 .  20  5 .  42  3 .  10  18 .  98  7  . 12  
300 -306  0  . 30  19 .  22  38 .  51  17 .  44  5 .  68  2 .  60  16 .  24  7  . 11  
30 ( i - 312  0  . 34  30 .  89  28 .  19  13 .  86  5 .  70  4 .  26  16 .  76  7  . 11  
3 i : > -318  0  . 29  20 .  87  39 .  43  14 .  36  5 .  16  2 .  04  17 .  84  7  . 05  
310 -321  0  . 25  19 .  57  35 .  89  15 .  50  5 .  74  2 .  74  20 .  30  7  . 08  
324 -330  0  . 24  19 .  77  34 .  13  16 .  12  6 .  08  3 .  40  20 .  26  7  .  11  
330 -336  0  . 24  20 .  31  36 .  01  15 .  88  5 .  70  3 .  04  18 .  82  7  . 09  
33 (5 -3U2  0  . 55  23 .  14  30 .  24  16 .  42  6 .  46  1 .  08  22 .  10  6  .  97  
3H2-3H8 0  . 65  23 .  18  29 .  53  13 .  24  6 .  18  3 .  42  23 .  80  6  . 91  
34 (5 -354  0  . 64  23 .  54  30 .  31  13 .  28  6 .  32  2 .  70  23 .  20  6  . 97  
354 -360  0  . 78  23 .  25  30 .  47  13 .  52  5 .  92  3 .  06  23 .  00  7  . 00  
360 -366  0  . 73  23 .  70  30 .  71  13 .  10  5 .  72  2 .  70  23 .  34  7  . 00  
36< i -372  0  . 77  23 .  38  30 .  70  13 .  34  5 .  82  3 .  26  22 .  72  7  . 10  
37 :> -378  0  . 72  23 .  19  31 .  31  13 .  60  6 .  00  2 .  54  22 .  64  7  .  06  
370 -384  1  . 02  24 .  83  29 .  42  12 .  74  5 .  64  3 .  08  23 .  26  6  . 92  
384 -390  1  . 52  23 .  41  28 .  09  13 .  12  6 .  10  2 .  94  24 .  82  6  . 95  
390 -396  1  . 71  23 .  38  26 .  73  12 .  42  5 .  94  3 .  14  26 .  70  6  . 98  
39 (5 -402  1  . 66  23 .  50  25 .  66  11 .  54  5 .  80  3 .  30  28 .  52  6  . 96  
402 -408  1  . 53  23 .  98  25 .  78  10 .  36  5 .  52  3 .  42  29 .  41  7  . 01  
404 -414  1  . 61  23 .  32  23 .  02  10 .  68  5 .  44  3 .  28  32 .  69  6  . 90  
411 -420  2  . 33  24 .  00  23 .  00  9 .  70  4 .  48  3 .  06  33 .  43  6  .  97  
420 -426  2  . 15  23 .  70  22 .  06  9 .  12  4 .  38  1 .  68  36 .  91  6  . 87  
42  5 -432  1  . 91  23 .  86  22 .  30  9 .  30  4 .  38  2 .  62  35 .  62  6  . 87  
CaCOg TC  PAM S td .  Skew-  Ku r -
{%)  {%)  dev .  ness  t os i s  
0 .  83  0 .  10  6 .  53  2 .  15  0 .  99  2  . 60  
0 .  77  0 .  09  6 .  59  2 .  14  1  .  04  2  . 63  
1 .  15  0 .  14  6 .  59  2 .  17  0 .  99  2  .  55  
1 .  06  0 .  13  6 .  49  2 .  00  1  .  15  3  . 01  
2 .  93  0 .  35  6 .  41  2 .  13  1 .  03  2  . 69  
1 .  93  0 .  23  6 .  50  2 .  10  1 .  12  2  . 84  
2 .  15  0 .  26  6 .  70  2 .  20  0 .  95  2  . 42  
2 .  22  0 .  27  6 .  73  2 .  20  0 .  92  2  . 37  
1 .  63  0 .  20  6 .  62  2 .  14  1 .  01  2  . 58  
0 .  27  6 .  74  2 .  30  0 .  89  2  . 27  
0 .  31  6 .  87  2 .  39  0 .  75  2  . 00  
0 .  26  6 .  81  2 .  37  0 .  80  2  . 08  
0 .  25  6 .  81  2 .  36  0 .  80  2  . 09  
0 .  22  6 .  80  2 .  38  0 .  81  2  .  08  
0 .  29  6 .  79  2 .  35  0 .  81  2  .  11  
0 .  29  6 .  77  2 .  34  0 .  83  2  . 15  
0 .  13  6 .  79  2 .  39  0 .  79  2  . 06  
0 .  12  6 .  90  2 .  45  0 .  71  1  . 93  
0 .  07  7 .  01  2 .  53  0 .  63  1  . 79  
0 .  06  7 .  11  2 .  60  0 .  56  1  . 67  
0 .  02  7 .  15  2 .  64  0 .  54  1  . 61  
0 .  03  7 .  37  2 .  75  0 .  41  1  . 46  
0 .  00  7 .  36  2 .  81  0 .  40  1  . 43  
0 .  00  7 .  55  2 .  92  0 .  31  1  . 31  
0 .  01  7 .  50  2 .  87  0 .  33  1  .  35  
Access Tube #_5 
Dep th  >62  62 -31  31 - 16  16 -8  8 -4  4 -2  <2  PH CaC0  3  TC  PAM S td .  Skew-• Ku r -
( i nches )  { % )  (%) (%) (%) (%) (%) (%) { % )  (*) dev .  ness  t os i s  
0 -U  0 .88  25 .  21  25 .  39  10 .  83  5 .  40  3 .  08  29 .  22  6 .30  1  .  83  7 .  13  2 .  63  0  .  56  1 .62  
t» -8  0 . 82  23 .  10  26 .  50  12 .  69  4 .  81  3 .  36  28 .  73  6 .41  0 .  94  7 .  14  2 .  59  0  . 57  1 .66  
8 -12  0 .73  23 .  70  27 .  26  12 .  81  5 .  68  3 .  50  26 .  32  6 .40  0 .  49  7 .  01  2 .  50  0  . 65  1 .80  
12 -16  0 .86  21 .  89  28 .  78  12 .  69  5 .  64  4 .  05  25 .  98  6 .48  0 .  34  7 .  01  2 .  48  0  .  66  1  . 83  
16 -20  0 .62  22 .  09  27 .  95  13 ,  19  5 .  90  3 .  91  26 .  34  6 .60  0 .  26  7 .  05  2 .  48  0  . 64  1 .79  
20 -24  0 .51  21 .  12  27 .  22  13 .  55  6 .  02  4 .  49  27 .  10  6 .65  0 .  10  7 .  13  2 .  50  0  . 59  1  . 73  
24 -28  0 .71  22 .  71  29 .  42  13 ,  31  5 .  92  4 .  17  23 .  76  6 .67  0 .  06  6 .  89  2 .  39  0  . 73  1 .98  
28 -32  0 .59  22 .  81  32 .  34  13 .  41  5 .  66  3 .  64  21 .  55  6 .81  0 .  03  6 .  74  2 .  30  0  .  86  2 .21  
32 -36  0 .47  21 .  86  29 .  84  14 .  08  6 .  20  3 .  93  23 .  62  6 .78  0 .  04  6 .  90  2 .  37  0  . 75  2 .00  
36 -40  0 .74  23 .  77  32 .  08  14 .  94  6 .  69  3 .  14  18 .  63  7 .30  3 .  16  0 .  38  6 .  58  2 .  17  0  .  97  2 .54  
40 -44  0 .87  23 .  86  31 .  27  14 .  72  6 .  38  4 .  05  18 .  85  7 .37  4 .  10  0 .  49  6 .  61  2 .  19  0  .  93  2 .45  
44 -48  0 .60  22 .  10  30 .  97  15 .  48  6 .  40  4 .  41  20 .  04  7 .31  5 .  20  0 .  62  6 .  72  2 .  22  0  .  86  2 .31  
54 -60  0 .68  31 .  35  30 .  02  13 .  71  4 .  75  3 .  50  16 .  01  7 .37  5 .  09  0 .  61  6 .  32  2 .  10  1  .  12  2 .91  
66 -72  0 .60  26 .  85  35 .  58  13 .  15  4 .  67  3 .  97  15 .  18  7 .28  6 ,  52  0 .  78  6 .  32  2 .  03  1  . 16  3 .05  
78 -84  0 .49  24 .  53  30 .  75  17 .  54  6 .  38  4 .  09  16 .  21  7 .41  6 .  28  0 .  75  6 .  49  2 .  06  1  . 03  2 .78  
90 -96  0 .64  20 .  31  33 .  49  19 .  51  6 .  38  4 .  05  15 .  61  7 .50  7 ,  24  0 .  87  6 .  51  1 .  99  1  . 05  2 .90  
102 -108  0 .60  26 .  37  34 .  65  14 .  42  5 .  24  3 .  58  15 .  14  7 .45  6 .  39  0 .  77  6 .  34  2 .  02  1  . 16  3 .06  
114 -120  0 .38  24 .  97  35 .  80  14 .  62  5 .  64  4 .  09  14 .  68  7 .30  5 .  98  0 .  72  6 .  37  1 .  99  1  . 14  3 .05  
126 -132  0 .47  24 .  95  33 .  45  15 .  87  6 .  04  4 .  43  14 .  80  7 .42  5 .  61  0 .  67  6 .  39  2 .  00  1  .  10  2 .98  
138 -144  0 .61  24 .  24  33 .  91  15 .  71  8 .  38  2 .  38  14 .  76  7 .46  6 .  71  0 .  80  6 .  38  1 .  97  1  . 13  3 .10  
150 -156  0 .57  27 .  87  34 .  52  12 .  77  5 .  05  4 .  47  14 .  74  7 .38  5 .  28  0 .  63  6 .  31  2 .  02  1  . 15  3 .04  
162 -168  0 .64  25 .  62  32 .  96  13 .  51  5 .  28  4 .  95  17 .  04  7 .39  5 .  87  0 .  70  6 .  48  2 .  12  1  . 01  2 .65  
174 -180  0 .70  30 .  13  34 .  68  13 .  07  4 .  51  3 .  62  13 .  29  7 .40  5 .  59  0 .  67  6 .  17  1 .  95  1  . 27  3 .42  
186 -192  0 .47  27 .  82  36 .  06  12 .  79  4 .  47  3 .  71  14 .  68  7 .22  6 .  79  0 .  82  6 .  27  2 .  00  1  . 21  3 .18  
198 -204  0 .51  26 .  03  38 ,  56  12 .  95  4 .  51  3 .  52  13 .  93  7 .40  4 .  42  0 .  53  6 .  25  1 .  95  1  . 26  3 .36  
210 -216  0 .41  25 .  85  36 .  89  12 .  75  4 .  75  3 .  06  16 .  29  7 .25  2 ,  19  0 .  26  6 .  37  2 .  07  1  . 16  2 .98  
222 -228  0 .34  24 .  19  34 .  09  13 .  77  5 .  68  2 .  46  19 .  47  7 .03  0 ,  10  0 .  01  6 .  58  2 .  20  1  . 00  2 .52  
234 -240  0 .39  20 .  16  34 .  63  16 .  13  6 .  02  2 .  94  19 .  73  6 .59  0 .  33  0 .  04  6 .  68  2 .  18  0  . 95  2 .46  
246 -252  0 .30  21 .  71  35 .  82  15 .  22  5 .  48  3 .  48  18 .  00  7 .10  1 .  32  0 .  16  6 .  56  2 .  12  1  . 03  2 .66  
258 -264  0 .30  19 .  20  35 .  58  16 .  57  5 .  92  3 .  34  19 .  09  7 .10  1 .  06  0 .  13  6 .  67  2 .  14  0  .  97  2 .53  
270 -276  0 .33  20 .  55  35 .  03  16 .  21  5 .  94  2 .  72  18 .  95  7 .05  3 .  68  0 .  44  6 .  61  2 .  15  1  . 02  2 .61  
D«îp th  >62  
( i nches )  {%)  
62-31 31-16 16-8 8-4 a-2 
(%) (%) (%) {%) m 
<2 pH CaCOg TC  PAM S td .  Skew-  Ku r -
{%)  {%)  (%)  dev .  ness  t os i s  
27(i-282 0 .59 21 . 52 31. 25 14. 06 6. 24 3 .81 22. 53 7. 10 0. 26 6. 83 2. 32 0. 79 2 .10 
28:2-288 0 .61 22. 93 29. 78 14. 44 5. 88 3 .50 22. 86 7. 08 0. 35 6. 83 2. 35 0. 79 2 .08 
28IÎ-294 0 .57 23. 28 29. 54 14. 44 5. 68 3 .54 22. 94 7. 00 0. 13 6. 83 2. 35 0. 79 2 .08 
294-300 0 .56 23. 78 29. 64 13. 97 5. 92 3 .26 22. 88 6. 99 0. 18 6. 81 2. 36 0. 80 2 . 09 
300-306 0 .52 23. 89 31. 65 13. 43 5. 64 3 .16 21. 71 7. 11 0. 15 6. 73 2. 31 0. 87 2 .22 
30<)-312 0 .63 24. 43 28. 35 12. 79 5. 32 3 .48 24. 99 7. 04 0. 13 6. 91 2. 45 0. 72 1 .91 
3i:>-318 0 .83 22. 19 26. 56 12. 69 5. 92 3 .77 28. 03 7. 13 0. 13 7. 14 2. 55 0. 57 1 .69 
3in-32U 0 .95 23. 90 24. 39 12. 22 6. 12 3 .73 28. 69 7. 05 0. 15 7. 16 2. 59 0. 54 1 .64 
320-330 1 .03 20. 86 26. 16 12. 18 5. 76 3 .68 30. 33 7. 06 0. 08 7. 28 2. 63 0. 49 1 .57 
330-336 0 .99 21. 20 24. 51 11. 64 5. 72 4 .03 31. 90 6. 97 0. 15 7. 39 2. 68 0. 42 1 . 49 
Access Tube # 6 
Dep th  >62  62 -31  31 -16  16 -8  8 -4  4 -2  <2  pH  CaCOg TC  PAH S td .  Skew-  Ku r -
( i i i ches )  (%)  {%)  {%)  {%)  (%)  (%)  (%)  {%)  (%)  dev .  ness  t os i s  
0 - 4  0 .  89  26 .  25  25 .  93  10 .  65  5 .  34  1 .  66  29 .  27  6 .  60  1 .  81  7 .  08  2 .  65  0 ,  60  1  . 65  
n- 8  0 .  60  25 .  95  26 .  00  11 .  05  4 .  74  2 .  94  28 .  72  6 .  42  1 .  25  7 .  08  2 .  62  0 .  60  1  . 66  
(1 - 12  0 .  61  25 .  37  26 .  71  11 .  42  5 .  32  2 .  84  27 .  73  6 .  48  0 .  80  7 .  04  2 .  57  0 .  63  1  . 72  
i : ! -16  0 .  51  24 .  88  29 .  49  11 .  61  5 .  25  3 .  70  24 .  55  6 .  62  0 .  57  6 .  88  2 .  44  0 .  74  1  . 93  
i ( i - 20  0 .  76  24 .  89  31 .  78  12 .  39  5 .  56  4 .  06  20 .  55  7 .  02  5 .  86  0 .  70  6 .  66  2 .  28  0 .  89  2  . 29  
20 - 24  0 .  75  27 .  00  31 .  46  12 .  28  5 .  44  4 .  44  18 .  62  7 .  21  8 .  21  0 .  99  6 .  53  2 .  21  0 .  96  2  . 48  
24 - 28  0 .  99  28 .  20  31 .  55  13 .  19  5 .  32  4 .  02  16 .  73  7 .  37  9 .  70  1 .  16  6 .  40  2 .  12  1  .  05  2  . 75  
2 a -32  1 .  01  24 .  13  32 .  13  14 ,  53  6 .  47  3 .  40  18 .  32  7 .  65  8 .  67  1 .  04  6 .  55  2 .  16  0 .  97  2  . 56  
3 :> - 36  1 .  11  21 .  93  30 .  87  15 .  81  6 .  86  4 .  00  19 .  43  7 .  49  7 .  48  0 .  90  6 .  67  2 .  20  0 .  88  2  . 38  
3 (5 - 40  0 .  94  26 .  27  33 .  15  12 .  91  5 .  57  4 .  12  17 .  40  7 .  70  7 .  93  0 .  95  6 .  49  2 .  14  0 .  99  2  . 61  
40 - 44  0 .  73  27 .  31  32 .  68  12 .  29  4 .  94  2 .  76  19 .  29  7 .  72  6 .  54  0 .  78  6 .  51  2 .  23  1 .  01  2  . 53  
4M-48  0 .  53  25 .  55  32 .  05  12 .  63  6 .  83  2 .  98  19 .  42  7 .  79  5 .  50  0 .  66  6 .  58  2 .  22  0 .  95  2  . 45  
50 -60  0 .  67  26 .  53  33 .  49  14 .  12  5 .  74  3 .  34  16 .  12  7 .  70  6 .  40  0 .  77  6 .  39  2 .  07  1 .  10  2  . 90  
6 (1 -72  0 .  76  27 .  29  34 .  19  12 - 14  5 .  52  3 .  38  16 .  73  7 .  71  8 .  10  0 .  97  6 .  39  2 .  11  1 .  09  2  . 82  
7 (1 -84  0 .  65  27 .  36  35 .  71  12 .  72  5 .  58  3 .  10  14 .  88  7 .  63  8 .  68  1 .  04  6 .  29  2 .  01  1 .  20  3  . 15  
90 -96  0 .  74  25 .  09  30 .  17  16 .  59  6 .  08  3 .  10  18 .  23  7 ,  65  5 .  58  0 .  67  6 .  55  2 .  16  0 .  98  2  . 59  
i o : > - 108  0 .  68  25 .  84  32 .  83  13 .  42  5 .  88  4 .  16  17 .  37  7 .  78  8 .  55  1 .  03  6 .  50  2 .  13  1 .  00  2  .  62  
i i n -120  0 .  88  32 .  32  34 .  40  11 .  15  4 .  72  2 .  78  13 .  75  7 .  70  10 .  71  1 .  29  6 .  13  1 .  98  1 .  30  3  . 45  
12 ( i - 132  0 .  56  26 .  88  36 .  69  12 .  62  3 .  90  3 .  16  16 .  18  7 .  45  8 .  37  1 .  00  6 .  33  2 .  07  1 .  18  3  . 02  
13W-144  1 .  05  25 .  00  38 .  19  13 .  85  4 .  28  3 .  76  13 .  67  7 .  35  10 .  07  1 .  21  6 .  23  1 .  94  1 .  27  3  . 40  
150 - 156  0 .  39  26 .  46  36 .  65  12 .  76  4 .  34  2 .  88  16 .  52  7 .  37  4 .  36  0 .  52  6 .  36  2 .  08  1 .  17  2  . 97  
16%-168  0 .  79  23 .  26  33 .  62  15 .  53  5 .  86  3 .  98  16 .  95  7 .  24  2 .  54  0 .  31  6 .  50  2 .  09  1 .  03  2  . 72  
174 -180  0 .  34  20 .  50  36 .  06  14 .  89  5 .  16  2 .  72  20 .  33  7 .  01  0 .  14  6 .  67  2 .  21  0 .  96  2  . 43  
18 ( i -192  0 .  33  22 .  56  35 .  95  14 .  29  4 .  70  2 .  50  19 .  66  7 .  03  0 .  10  6 .  59  2 .  20  1 .  01  2  . 54  
19n -204  0 .  23  19 .  25  34 .  87  16 .  15  5 .  84  2 .  66  21  .  00  7 .  18  0 .  13  6 .  75  2 .  23  0 .  92  2  .  34  
210 -216  0 .  42  23 .  02  32 .  65  15 .  32  6 .  32  2 .  68  19 .  57  7 .  26  0 .  17  6 .  63  2 .  20  0 .  96  2  . 47  
21 ( i - 222  0 .  62  21 .  57  30 .  00  14 .  61  5 .  90  3 .  46  23 .  85  7 .  02  0 .  24  6 .  90  2 .  38  0 .  75  2  . 00  
22%- 228  0 .  55  23 .  23  31 .  01  13 .  50  5 .  14  3 .  02  23 .  54  7 .  03  0 .  14  6 .  83  2 .  38  0 .  80  2  . 06  
2 2 0 -234  0 .  61  24 .  18  29 .  76  12 .  36  4 .  82  3 .  02  25 .  24  7 .  07  0 .  09  6 .  90  2 .  46  0 .  74  1  .  91  
234 -240  0 .  76  22 .  74  27 .  32  11 .  63  4 .  82  3 .  34  29 .  38  6 .  99  0 .  16  7 .  17  2 .  61  0 .  56  1  . 62  
240 - 246  1 .  31  21 .  93  24 .  99  11 .  52  5 .  32  3 .  86  31 .  07  6 .  96  0 .  08  7 .  31  2 .  67  0 .  46  1  .  53  
Dep th  >62  62 -31  31 -16  16 -8  8 -4  4 -2  <2  pH  CaCO^  TC  PAN S td .  Skew-  Ku r -
( i nches )  (55 )  {%)  (%)  (%)  {%)  (%)  {%)  (%)  (%)  dev .  ness  t os i s  
246 -252  1  . 05  20 .  78  23 .  92  11 .  52  5 .  00  3 .  58  34 .  15  6 .  94  0 .  11  7 .  51  2 .  76  0 .  36  1  . 40  
258 -264  1  . 21  20 .  97  23 .  41  11 .  21  5 .  26  4 .  42  33 .  52  7 .  00  0 .  09  7 .  49  2 .  74  0 .  36  1  . 42  
264 -270  1  . 25  23 .  13  17 .  06  14 .  86  5 .  66  3 .  36  34 .  69  6 .  89  0 .  07  7 .  56  2 .  78  0 .  31  1  . 40  
270 -276  1  . 45  22 .  74  20 .  28  10 .  62  5 .  32  3 .  28  36 .  31  6 .  98  0 .  08  7 .  62  2 .  85  0 .  28  1  . 33  
276 -282  1  . 33  21 .  89  20 .  92  10 .  02  5 .  06  3 .  36  37 .  42  6 .  91  0 .  13  7 .  69  2 .  88  0 .  24  1  . 30  
282 -288  1  . 40  21 .  76  21 .  28  10 .  01  5 .  04  3 .  64  36 .  87  6 .  90  0 .  09  7 .  66  2 .  86  0 .  25  1  . 31  
Access Tube # 7 
Dep th  >62  62 -31  31 -16  16 -8  8 -4  <4 -2  <2  pH  CaCO]  TC  PAN S td .  Skew-  Ku r -
( i nches )  (%)  {%)  (%)  (%)  {%)  {%)  {%)  (%)  {%)  dev .  ness  t os i s  
0 - 4  1  . 58  25 .  01  26 .  56  10 .  50  5 .  54  5 .  08  25 .  72  6 .  35  2 .  92  6 .  96  2 .  51  0  , 63  1  . 79  
4 -8  0  . 86  25 .  17  26 .  62  10 .  32  4 .  54  3 .  50  28 .  99  6 .  29  1 .  35  7 .  11  2 .  63  0  .  58  1  . 63  
8 -12  0  . 82  24 .  53  26 .  36  10 .  28  4 .  84  2 .  66  30 .  51  6 .  30  1 .  08  7 .  19  2 .  68  0  . 53  1  . 57  
12 -16  0  . 82  24 .  25  26 .  97  10 .  60  4 .  74  3 .  28  29 .  35  6 .  28  0 .  87  7 .  14  2 .  63  0  .  56  1  . 62  
16 -20  0  . 76  23 .  79  27 .  10  11 .  24  5 .  08  3 .  04  28 .  99  6 .  36  0 .  76  7 .  13  2 .  61  0  . 58  1  . 65  
20 - 24  0  . 69  22 .  88  28 .  15  11 .  62  5 .  20  3 .  52  27 .  95  6 .  49  0 .  63  7 .  10  2 .  56  0  . 60  1  . 70  
24 - 28  1  . 01  21 .  58  28 .  19  12 .  26  5 .  62  3 .  78  27 .  57  6 .  43  0 .  52  7 .  10  2 .  54  0  ,  60  1  . 72  
28 - 32  1  . 26  22 .  72  28 .  37  11 .  86  5 .  52  4 .  00  26 .  26  6 .  48  0 .  42  7 .  00  2 .  51  0  . 64  1  . 80  
32 -36  4  .  18  22 .  63  28 .  57  12 .  00  5 .  44  4 .  34  22 .  84  6 .  51  0 .  37  6 .  75  2 .  42  0  . 73  2  . 04  
36 -40  1  . 28  22 .  67  28 .  87  12 .  52  5 .  42  3 .  78  25 .  46  6 .  57  0 .  32  6 .  95  2  .  47  0  . 68  1  . 86  
40 - 44  0  . 69  22 .  26  30 .  03  11 .  88  5 .  42  4 .  06  25 .  66  6 .  61  0 .  24  6 .  98  2 .  47  0  . 68  1  . 84  
44 -48  0  . 70  23 .  13  31 .  13  12 .  42  5 .  86  4 .  68  22 .  08  7 .  22  2 .  55  0 .  31  6 .  79  2 .  33  0  . 80  2  . 10  
54 -60  2  . 46  25 .  81  34 .  07  13 .  00  5 .  38  3 .  68  15 .  60  7 .  90  10 .  70  1 .  28  6 .  32  2 .  07  1  .  09  2  . 94  
66 -72  0  . 86  30 .  49  34 .  83  11 .  32  4 .  36  2 .  82  15 .  32  7 .  90  7 .  04  0 .  85  6 .  23  2 .  05  1  . 23  3  . 17  
78 -84  1  . 89  23 .  26  37 .  51  13 .  88  5 .  00  3 .  40  15 .  06  7 .  79  10 .  55  1 .  27  6 .  32  2 .  02  1  . 15  3  . 11  
9  0 -96  0  . 98  22 .  15  35 .  52  13 .  92  5 .  40  4 .  00  18 .  02  7 .  79  5 .  67  0 .  68  6 .  54  2 .  14  1  . 00  2  . 61  
102 - 108  1  . 24  23 .  75  36 .  64  13 .  76  5 .  02  3 .  16  16 .  42  7 .  80  5 .  80  0 .  70  6 .  40  2 .  07  1  .  12  2  . 92  
114 -120  0  . 47  21 .  98  37 .  11  14 .  08  5 .  40  2 .  67  18 .  20  7 .  65  1 .  11  0 .  13  6 .  52  2 .  13  1  . 07  2  . 72  
126 -132  1  . 02  24 .  79  38 .  37  13 .  46  4 .  52  2 .  62  15 .  22  7 .  84  2 .  32  0 .  28  6 .  30  2 .  01  1  .  22  3  . 22  
138 -144  0  . 84  21 .  79  37 .  71  15 .  28  5 .  54  2 .  54  16 .  30  7 .  71  3 .  72  0 .  45  6 .  43  2 .  04  1  . 14  2  . 99  
144 -150  0  . 65  21 .  62  39 .  34  14 .  45  4 .  72  2 .  47  16 .  74  7 .  68  2 ,  98  0 .  36  6 .  43  2 .  06  1  .  16  2  . 98  
150 -156  0  . 37  23 .  14  36 .  99  13 .  92  4 .  92  2 .  84  17 .  82  7 .  39  1 .  63  0 .  20  6 .  49  2 .  12  1  . 09  2  . 76  
156 -162  2  . 76  19 .  67  34 .  72  15 .  69  6 .  28  4 .  13  16 .  76  7 .  58  3 .  06  0 .  37  6 .  50  2 .  09  0  .  97  2  . 72  
162 -168  0  . 33  17 .  38  34 .  98  20 .  33  4 .  42  3 .  47  19 .  09  7 .  51  1 .  62  0 .  19  6 .  70  2 .  12  0  .  98  2  . 56  
168 -174  0  . 33  18 .  90  35 .  81  16 .  72  5 .  74  3 .  18  19 .  32  7 .  50  2 .  56  0 .  31  6 .  67  2 .  15  0  .  97  2  . 51  
174 -180  1  . 30  20 .  49  35 .  10  15 .  40  5 .  70  3 .  14  18 .  87  7 .  83  2 .  90  0 .  35  6 .  60  2 .  17  0  .  97  2  . 56  
180 -186  1  . 00  22 .  59  33 .  12  14 .  07  5 .  65  3  .  18  20 .  39  7 .  30  0 .  26  6 .  66  2 .  25  0  . 91  2  . 36  
186 -192  0  . 68  19 .  91  27 .  69  13 .  11  4 .  93  3 .  30  30 .  38  7 .  06  0 .  15  7 .  28  2 .  62  0  . 51  1  . 58  
192 -198  0  . 89  18 .  67  21 .  34  9 .  71  4 .  36  3 .  36  41  .  67  7 .  02  0 .  14  8 .  02  2 .  95  0  .  10  1  . 22  
198 -204  1  . 02  19 .  04  19 .  82  9 .  44  4 .  68  3 .  73  42 .  26  6 .  95  0 .  09  8 .  07  2 .  97  0  . 07  1  . 22  
204 -210  1  . 22  19 .  88  20 .  37  9 .  91  4 .  88  3 .  49  40 .  25  6 .  91  0 .  07  7 .  91  2 .  93  0  .  14  1  .  24  
Dep th  >62  62 -31  31 -16  16 -8  8 -4  4 -2  <2  pH  CaCOg TC  PAM S td .  Skew-  Ku r -
( j . nches )  (%)  {%)  (%)  (%)  (%)  (%)  (%)  {%)  {%)  dev .  ness  t os i s  
210 -216  1  . 36  20 .  85  20 .  57  9 .  81  4 .  72  3 .  10  39 .  60  6 .  98  0 .  08  7  . 84  2 .  93  0 .  17  1  . 25  
216 -222  1  . 54  20 .  13  21 .  46  9 .  28  8 .  41  0 .  95  38 .  22  7 .  05  0 .  09  7  . 75  2 .  88  0 .  23  1  .  30  
2 :>2 -228  2  . 25  23 .  43  21 .  63  9 .  99  4 .  70  4 .  93  33 .  08  7 .  35  0 .  21  7  . 41  2 .  78  0 .  36  1  . 43  
2 :>8 -234  2  . 55  23 .  74  20 .  75  9 .  42  4 .  22  3 .  69  35 .  63  7 .  40  0 .  09  7  . 52  2 .  88  0 .  30  1  . 35  
2 :54 -240  1  . 51  22 .  16  22 .  76  8 .  92  3 .  91  2 .  49  38 .  18  7 .  08  0 .  11  7  .  68  2 .  93  0 .  26  1  . 28  
Access Tube # 8 
Dep th  >62  62 -31  31 -16  16 -8  8 -4  4 -2  <2  pH  CaCOg TC  PAH S td .  Skew-  Ku r -
( i i ches )  (%)  (%)  (%)  (%)  {%)  (%)  {%)  (%)  (%)  dev .  ness  t os i s  
0 -4  1  . 37  25 .  50  27 .  30  12 .  00  5 .  07  3 .  67  25 .  09  5 .  61  2 .  98  6 .  89  2 .  48  0 .  70  1  . 89  
4 -8  0  . 66  26 .  66  25 .  92  11 .  92  5 .  01  3 .  53  26 .  31  5 .  70  2 .  05  6 .  96  2 .  53  0 .  67  1  . 80  
3 -12  0  . 55  27 .  52  25 .  58  11 .  49  4 .  90  3 .  45  26 .  51  5 .  80  2 .  17  6 .  95  2 .  54  0 .  67  1  . 79  
1  2 -16  0  . 50  26 .  21  26 .  65  11 .  31  4 .  76  3 .  53  27 .  04  5 .  82  1 .  87  7 .  00  2 .  55  0 .  65  1  . 75  
16 -20  0  . 53  26 .  93  25 .  90  11 .  45  5 .  09  3 .  69  26 .  40  5 .  79  1 .  77  6 .  96  2 .  53  0 .  66  1  . 79  
20 -24  0  . 51  26 .  12  26 .  83  11 .  35  4 .  70  3 .  77  26 .  71  5 .  89  1 .  66  6 .  93  2 .  54  0 .  66  1  . 77  
24 -28  0  . 63  24 .  99  26 .  90  11 .  82  5 .  07  3 .  51  27 .  10  5 .  90  1 .  54  7 .  02  2 .  54  0 .  64  1  . 75  
28 -32  0  . 70  25 .  12  26 .  63  11 .  82  4 .  80  3 .  47  27 .  46  6 .  00  1 .  34  7 .  04  2 .  56  0 .  63  1  . 73  
32 -36  0  . 64  26 .  82  24 .  91  11 .  65  4 .  93  3 .  43  27 .  62  5 .  90  1 .  27  7 .  03  2 .  58  0  .  62  1  . 71  
36 -40  0  . 60  26 .  83  24 .  93  11 .  55  4 .  58  3 .  38  28 .  11  5 .  96  1 .  14  7 .  05  2 .  60  0 .  61  1  .  69  
40 -44  0  . 68  26 .  46  24 .  93  11 .  65  4 .  68  3 .  32  28 .  27  5 .  92  1 .  08  7 .  06  2 .  60  0 .  60  1  . 68  
44 -48  0  . 64  26 .  66  25 .  48  10 .  88  4 .  76  3  .  55  28 .  03  5 .  99  0 .  98  7 .  05  2 .  60  0 .  61  1  .  69  
48 -54  0  . 73  25 .  62  27 .  16  11 .  19  4 .  48  3 .  32  27 .  50  5 .  84  0 .  86  7 .  02  2 .  57  0 .  64  1  . 73  
54 -60  0  . 70  25 .  18  27 .  85  11 .  78  4 .  28  3 .  32  26 .  90  5 .  99  0 .  73  6 .  99  2 .  54  0 .  66  1  . 78  
6  0—66  1  . 12  28 .  35  26 .  27  10 .  80  4 .  32  3 .  22  25 .  92  5 .  99  0 .  54  6 .  87  2 .  54  0 .  71  1  . 84  
65 -72  0  . 87  26 .  36  27 .  99  12 .  30  3 .  32  3 .  28  25 .  86  6 .  10  0 .  52  6 .  89  2 .  52  0 .  72  1  . 87  
72 -78  0  . 87  25 .  92  28 .  25  11 .  47  5 .  25  3 .  04  25 .  19  6 .  02  0 .  42  6 .  88  2 .  48  0 .  73  1  . 90  
73 -84  0  . 88  26 .  52  28 .  98  11 .  47  4 .  88  3 .  10  24 .  16  6 .  19  0 .  42  6 .  80  2 .  45  0 .  78  1  . 99  
84 -90  0  . 98  28 .  81  30 .  52  10 .  64  3 .  91  2 .  74  22 .  40  6 .  18  0 .  38  6 .  63  2 .  39  0 .  89  2  .  20  
90 -96  0  . 90  28 .  89  30 .  18  10 .  4  6  3 .  93  2 .  80  22 .  84  6 .  31  0 .  39  6 .  66  2 .  41  0 .  87  2  . 15  
102 -108  0  . 88  28 .  37  30 .  82  9 .  36  3 .  18  3 .  68  23 .  70  6 .  75  0 .  41  6 .  72  2 .  45  0 .  83  2  . 04  
114 -120  0  . 82  24 .  81  29 .  97  11 .  14  5 .  06  3 .  08  25 .  12  6 .  85  0 .  54  6 .  88  2 .  47  0 .  74  1  . 92  
120 -126  0  . 77  24 ,  04  30 .  61  10 - 72  5 .  02  3 .  08  25 .  76  6 .  79  0 .  38  6 .  92  2 .  49  0 .  72  1  . 87  
126 -132  1  . 39  25 .  56  30 .  63  10 .  70  4 .  84  3 .  10  23 .  78  6 .  80  0 .  27  6 .  77  2  .  44  0 .  79  2  . 03  
132 -138  0  . 84  21 .  55  34 .  55  13 .  04  6 .  14  2 .  96  20 .  92  6 .  76  0 .  24  6 .  70  2 .  26  0 .  90  2  .  32  
138 -144  0  . 51  23 .  54  33 .  69  13 .  80  5 .  36  2 .  86  20 .  24  6 .  71  0 .  31  6 .  63  2 .  24  0 .  95  2  . 41  
144 -150  0  . 40  23 .  09  33 .  73  14 .  78  5 .  52  2 .  82  19 .  66  6 .  61  0 .  26  6 .  62  2 .  20  0 .  97  2  . 48  
156 -162  0  . 62  21 .  97  32 .  93  15 .  30  5 .  92  3 .  04  20 .  22  6 .  60  0 .  18  6 .  68  2 .  22  0 .  92  2  . 39  
162 -168  0  . 45  19 .  21  31 .  87  16 .  82  6 .  42  3 .  52  21  .  70  6 .  51  0 .  24  6 .  83  2 .  26  0 .  83  2  . 21  
168 -174  1  . 06  30 .  39  28 .  79  10 .  86  4 .  88  2 .  74  21 .  28  6 .  52  0 .  29  6 .  57  2 .  35  0 .  92  2  . 28  
174 -180  1  .07  20 .  38  21 .  48  10 .  32  4 .  98  2 .  66  39 .  11  6 .  44  0 .  22  7 .  81  2 .  91  0  .  20  1  .  26  
Dep th  >62  62 -31  31 -16  16 -8  8 -4  4 -2  <2  pH  CaCO-  TC  PAN S td .  Skew-  Ku r -
( i nches )  (%)  (%)  {%)  (%)  (56 )  {%)  (%)  {%)  {%)  dev .  ness  t os i s  
180 -186  1  . 29  20 .  78  21 .  98  10 .  74  5 .  02  2 .  80  37 .  39  6 .  43  0 .  19  7 .  69  2 .  87  0 .  25  1  . 31  
186 - 192  1  . 14  23 .  13  22 .  00  10 .  90  5 .  12  0 .  07  37 .  01  6 .  60  0 .  17  7 .  53  2 .  89  0 .  37  1  . 34  
192 -198  1  . 26  22 .  53  22 .  00  11 .  90  5 .  50  3 .  38  33 .  42  6 .  60  0 .  28  7 .  45  2 .  75  0 .  38  1  . 43  
198 - 204  1  . 37  20 .  64  20 .  90  10 .  94  5 .  56  3 .  48  37 .  11  6 .  69  0 .  12  7 .  71  2 - 85  0 .  24  1  . 32  
204 - 210  1  . 57  22 .  52  20 .  54  10 .  10  5 .  46  3 .  16  36 .  65  6 .  75  0 .  12  7 .  63  2 .  87  0 .  27  1  . 32  
210 - 216  1  . 60  23 .  41  20 .  60  9 .  80  4 .  98  2 .  96  36 .  65  6 .  70  0 .  15  7 .  61  2 .  88  0 .  28  1  . 32  
216 -222  2  . 22  24 .  65  21 .  06  9 .  00  4 .  38  2 .  96  35 .  73  6 .  81  0 .  14  7 .  50  2 .  89  0 .  32  1  . 34  
222 - 228  3  . 50  24 .  97  20 .  64  8 .  98  4 .  84  3 .  90  33 .  17  7 .  13  0 .  07  7 .  33  2 .  83  0 .  37  1  .  43  
228 -234  3  . 07  26 .  22  21 .  00  9 .  22  4 .  40  3 .  12  32 .  97  7 .  11  0 .  05  7 .  29  2 .  83  0 .  41  1  . 44  
234 -240  10  . 48  21 .  99  15 .  44  14 .  08  4 .  48  2 .  46  31 .  07  6 .  95  0 .  11  7 .  09  2 .  85  0 .  41  1  . 55  
Access Tube # 9 
Dep th  >62  62 - 31  31 - 16  16 -8  8— 4  4 -2  <2  pH  
( i nches )  (« )  (%) (%) { % )  { % )  { % )  (%) 
0 -4  0 .  79  22 .  62  30 .  29  12 .  86  5 .  16  3 .  26  25 .  02  5  . 21  
4 -8  0 .  69  24 .  18  28 .  35  11 .  52  4 .  84  4 .  26  26 .  16  5  . 43  
8 -12  0 .  51  23 .  60  26 .  48  11 .  82  5 .  44  3 .  58  28 .  57  5  . 75  
12 -16  0 .  57  24 .  24  25 .  50  11 .  90  5 .  56  3 .  72  28 .  51  5  . 54  
16 -20  0 .  60  22 .  85  26 .  89  11 .  44  5 .  46  3 .  80  28 .  97  5  . 65  
;>0 -24  0 .  62  20 .  75  28 .  93  11 .  30  5 .  60  3 .  76  29 .  05  5  . 70  
;>4 -28  0 .  62  23 .  39  26 .  24  10 .  24  6 .  48  3 .  60  29 .  43  5  . 70  
;>8 -32  0 .  63  24 .  46  26 .  10  11 .  02  5 .  52  3 .  84  28 .  73  5  . 63  
.32 -36  0 .  56  23 .  35  26 .  89  11 .  42  5 .  26  3 .  40  28 .  93  5  . 50  
. Î 6 -40  0 .  68  23 .  43  27 .  37  11 .  38  5 .  10  3 .  60  28 .  45  5  . 55  
40 -44  0 .  66  23 .  77  27 .  03  11 .  08  5 .  40  3 .  40  28 .  67  5  . 56  
*4 -48  0 .  75  23 .  50  27 .  19  11 .  12  5 .  26  3 .  36  28 .  83  5  .  59  
48 -54  0 .  75  24 .  30  27 .  11  10 .  68  5 .  12  3 .  10  28 .  95  5  . 65  
54 -60  0 .  97  25 .  38  26 .  73  10 ,  20  4 .  78  3 .  26  28 .  69  5  . 70  
'5  0—66  1 .  03  25 .  26  28 .  13  10 .  36  4 .  80  3 .  26  27 .  17  5  . 78  
56 -72  0 .  84  25 .  63  28 .  47  10 .  82  4 .  82  3 .  26  26 .  16  5  . 77  
72 -78  0 .  78  23 .  31  27 .  29  11 .  54  5 .  34  3 .  46  28 .  49  5  .  80  
78 -84  1 .  16  23 .  49  26 .  44  10 .  92  5 .  44  3 .  62  28 .  93  5  . 81  
84 -90  1 .  36  22 .  23  27 .  15  11 .  26  5 .  26  3 .  58  29 .  17  5  . 85  
90 -96  1 .  06  23 .  99  26 .  48  11 .  52  5 .  18  3 .  72  28 .  05  5  . 90  
96 -102  0 .  70  25 .  83  25 .  32  12 .  04  4 .  98  4 .  04  27 .  09  6  . 00  
102 -108  0 .  60  25 .  81  27 .  93  11 .  64  4 .  44  3 .  22  26 .  36  6  . 09  
108 -114  0 .  62  25 .  99  28 .  63  11 .  58  4 .  42  3 .  34  25 .  42  6  . 15  
114 -120  1 .  04  26 .  39  28 .  63  11 .  18  4 .  28  3 .  02  25 .  46  6  .  22  
120 -126  0 .  85  26 .  28  28 .  03  11 .  26  4 .  50  3 .  26  25 .  82  6  . 20  
126 -132  0 .  73  26 .  84  27 .  87  10 .  90  4 .  12  3 .  36  26 .  18  6  . 14  
132 -138  1 .  51  27 .  70  28 .  11  10 .  46  3 .  80  3 .  24  25 .  18  6  . 20  
138 -144  1 .  02  27 .  63  27 .  83  10 .  20  4 .  16  3 .  44  25 .  72  6  .  17  
144 -150  0 .  81  26 .  08  28 .  73  11 .  04  4 .  34  3 .  30  25 .  70  6  . 13  
150 -156  0 .  79  26 .  40  28 .  91  11 - 38  4 .  08  3 .  50  24 .  94  6  . 23  
156 -162  0 .  89  26 .  06  29 .  07  11 .  12  4 .  18  3 .  40  25 .  28  6  . 22  
CaCO]  TC  PAM S td .  Skew-  Ku r -
(%)  (%)  dev .  ness  t os i s  
2 .  06  6 .  92  2 .  44  0 .  73  1  . 92  
2 .  01  6 .  99  2 .  51  0 .  66  1  .  80  
2 .  88  7 .  14  2 .  58  0 .  57  1  . 66  
2 .  53  7 .  14  2 .  59  0 .  57  1  . 65  
2 .  16  7 .  18  2 .  59  0 .  55  1  . 63  
2 .  06  7 .  20  2 .  58  0 .  55  1  . 63  
1 .  81  7 .  20  2 .  62  0 .  53  1  . 60  
1 .  62  7 .  16  2 .  60  0 .  54  1  .  62  
1 .  43  7 .  14  2 .  60  0 .  58  1  . 65  
1 .  38  7 .  12  2 .  58  0 .  58  1  . 67  
1 .  33  7 .  13  2 .  60  0 .  58  1  . 65  
1 .  24  7 .  14  2 .  60  0 .  57  1  . 65  
0 .  94  7 .  12  2 .  61  0 .  58  1  . 64  
0 .  73  7 .  08  2 .  62  0 .  59  1  . 66  
0 .  70  6 .  99  2 .  56  0 .  65  1  . 76  
0 .  62  6 .  93  2 .  52  0 .  69  1  . 83  
0 .  76  7 .  14  2 .  59  0 .  56  1  . 65  
0 .  53  7 .  14  2 .  61  0 .  55  1  . 64  
0 .  44  7 .  17  2 .  61  0 .  54  1  . 63  
0 .  43  7 .  09  2 .  58  0 ,  59  1  . 69  
0 .  49  7 .  03  2 .  55  0 .  62  1  . 73  
0 .  40  6 .  95  2 .  53  0 .  69  1  . 82  
0 .  32  6 .  89  2 .  49  0 .  73  1  . 89  
0 .  33  6 .  86  2 .  50  0 .  73  1  . 90  
0 .  56  6 .  90  2 .  51  0 .  71  1  . 85  
0 .  47  6 .  91  2 .  53  0 .  70  1  . 83  
0 .  38  6 .  81  2 .  52  0 .  75  1  . 91  
0 .  66  6 .  87  2 .  53  0 .  72  1  . 86  
0 .  41  6 .  89  2 .  51  0 .  72  1  . 87  
0 .  30  6 .  85  2 .  48  0 .  75  1  . 92  
0 .  29  6 .  87  2 .  49  0 .  73  1  . 90  
Dep th  >62  62 -31  31 -16  16 -8  8 -4  4 -2  <2  pH  CaCOg TC  PAN S td .  Skew-  Ku r -
( i nches )  (%)  (%)  (%)  (%)  {%)  {%)  {%)  (%)  (%)  dev .  ness  t os i s  
162 -168  0  . 76  26 .  91  29 .  35  10 .  94  4 .  08  3 .  24  24 .  72  6 .  13  
168 -•174  0  . 78  26 .  03  29 .  57  11 .  48  4 .  22  3 .  38  24 .  54  6 .  18  
174 -180  0  . 73  23 .  70  29 .  03  12 .  42  4 .  94  3 .  70  25 .  48  6 .  16  
180 - 186  0  . 64  21 .  41  28 .  77  13 .  60  6 .  24  3 .  46  25 .  88  6 .  46  
186 - 192  0  . 77  23 .  40  27 .  39  12 .  70  6 .  30  3 .  50  25 .  94  6 .  62  
192 - 198  0  . 46  24 .  62  27 .  12  12 .  38  6 .  22  3 .  46  26 .  20  6 .  40  
19  8 -204  0  . 98  25 .  85  28 .  03  11 .  48  6 .  00  3 .  44  24 .  22  6 .  39  
204 - 210  0  . 96  28 .  05  27 .  61  11 .  18  4 .  96  3 .  08  24 .  16  6 .  29  
210 - 216  0  . 97  28 .  80  28 .  57  11 .  68  5 .  32  2 .  14  22 .  52  6 .  29  
216 - 222  0  . 98  29 .  22  28 .  68  11 .  64  5 .  30  2 .  96  22 .  20  6 .  35  
222 -228  0  . 70  24 .  01  28 .  79  12 .  72  6 .  28  3 .  36  24 .  14  6 .  29  
228 - 234  0  . 81  24 .  80  28 .  29  12 .  22  5 .  96  3 .  40  24 .  52  6 .  50  
234 -240  0  . 96  24 .  09  29 .  79  12 .  14  5 .  82  3 .  34  23 .  86  6 .  35  
288 -294  1  .42  28 .  77  28 .  87  9 .  94  4 .  86  2 .  56  23 .  58  6 .  63  
294 -306  1  . 41  29 .  55  28 .  54  10 .  14  4 .  69  2  .  70  22 .  97  6 .  71  
306 -312  0  . 72  24 .  57  32 .  32  11 .  34  5 .  20  3 .  04  22 .  80  6 .  73  
312 - 318  0  . 74  26 .  29  31 .  46  12 .  06  5 .  04  3 .  38  21 .  02  6 .  71  
318 -324  1  . 38  26 .  13  25 .  04  10 .  66  4 .  66  2 .  62  29 .  51  6 .  68  
324 -330  1  . 42  23 .  67  27 .  63  10 .  62  5 .  08  2 .  74  28 .  85  6 .  78  
330 -336  8  . 93  17 .  96  12 .  04  9 .  68  5 .  92  3 .  42  42 .  91  6 .  70  
0 .  27  6 .  82  2 .  47  0 .  77  1  . 95  
0 .  27  6 .  83  2 .  46  0 .  77  1  . 96  
0 .  23  6 .  94  2 .  47  0 .  70  1  . 87  
0 .  32  7 .  02  2 .  46  0 .  67  1  . 84  
0 .  23  7 .  00  2 .  48  0 .  66  1  . 83  
0 .  35  7 .  03  2 .  50  0 .  62  1  . 77  
0 .  18  6 .  84  2 .  44  0 .  74  1  . 96  
0 .  17  6 .  78  2 .  46  0 .  77  1  . 99  
0 .  11  6 .  66  2 .  39  0 .  87  2  . 18  
0 .  15  6 .  71  2 .  39  0 .  78  2  . 08  
0 .  19  6 .  88  2 .  42  0 .  74  1  . 97  
0 .  26  6 .  88  2 .  44  0 .  73  1  . 94  
0 .  20  6 .  84  2 .  41  0 .  76  2  . 00  
0 .  17  6 .  70  2 .  45  0 .  82  2  . 06  
0 .  13  6 .  66  2 .  43  0 .  85  2  . 12  
0 .  10  6 .  75  2 .  37  0 .  84  2  . 13  
0 .  11  6 .  64  2 .  31  0 .  90  2  . 29  
0 .  07  7 .  10  2 .  67  0 .  57  1  . 62  
0 .  02  7 .  10  2 .  62  0 .  59  1  . 66  
0 .  00  8 .  03  3 .  15  0 .  07  0  . 01  
Access Tube # 10 
Dep th  >62  62 -31  31 -16  16 -8  8 -4  4 -2  <2  pH  CaCOg TC  PAH S td .  Skew-  Ku r -
( i nches )  (%)  (%)  (%)  (%)  (%)  (%)  {%)  {%)  (%)  dev .  ness  t os i s  
0 -4  0  . 99  28 .  63  24 .  28  10 .  46  4 .  58  3 .  60  27 .  45  5 .  71  2 .  39  6 .  98  2 .  60  0 .  63  1  . 72  
4 - 8  0  . 60  27 .  50  25 .  58  10 .  44  5 .  50  0 .  68  29 .  69  5 .  73  2 .  11  7 .  07  2 .  67  0 .  61  1  . 65  
8 -12  0  . 45  25 .  80  28 .  82  9 .  72  4 .  84  0 .  58  29 .  79  5 .  89  2 .  06  7 .  07  2 .  66  0 .  63  1  . 65  
12 - 16  0  . 48  28 .  16  26 .  32  9 .  96  4 .  44  3 .  06  27 .  57  5 .  81  1 .  93  6 .  98  2 .  59  0 .  65  1  . 73  
16 - 20  0  . 54  27 .  52  26 .  20  10 .  34  4 .  36  2 .  06  28 .  97  5 .  84  1 .  90  7 .  04  2 .  64  0 .  62  1  . 67  
20 - 24  0  . 55  27 .  89  26 .  00  10 .  02  4 .  26  2 .  88  28 .  39  5 .  80  1 .  69  7 .  02  2 .  63  0 .  63  1  . 68  
2  4 - 28  0  . 53  27 .  02  27 .  23  10 .  08  4 .  28  3 .  28  27 .  59  5 .  83  1 .  64  7 .  00  2 .  59  0 .  65  1  . 73  
28 -32  0  .  13  29 .  47  26 .  48  10 .  24  3 .  68  2 .  44  27 .  55  5 .  90  1 .  48  6 .  94  2 .  60  0 .  69  1  . 76  
32 -36  0  . 45  27 .  73  27 .  65  10 .  14  4 .  26  2 .  58  27 .  19  5 .  84  1 .  48  6 .  94  2 .  58  0 .  69  1  . 78  
36 - 40  0  . 51  28 .  30  27 .  33  10 .  46  4 .  32  2 .  28  26 .  81  5 .  89  1 .  34  6 .  91  2 .  56  0 .  71  1  . 81  
4  0 -44  0  . 55  24 .  51  28 .  27  13 .  64  3 .  82  3 .  18  26 .  02  5 .  99  1 .  22  6 .  94  2 .  50  0 .  71  1  . 86  
44 -48  0  . 71  29 .  21  27 .  79  9 .  90  4 .  16  2 .  82  25 .  40  6 .  01  0 .  88  6 .  81  2 .  52  0 .  76  1  . 91  
48 -54  0  . 73  29 .  77  25 .  92  10 .  52  3 .  38  2 .  82  26 .  85  6 .  00  1 .  19  6 .  89  2 .  58  0 .  70  1  . 80  
54 -60  0  . 80  29 .  36  26 .  62  10 .  24  4 .  24  2 .  00  26 .  73  6 .  09  0 .  87  6 .  87  2 .  57  0 .  72  1  . 83  
120 -126  0  . 95  27 .  83  29 .  52  11 .  60  4 .  20  3 .  14  22 .  74  6 .  69  0 .  40  6 .  69  2 .  40  0 .  85  2  . 13  
126 -132  1  . 20  30 .  32  29 .  75  10 .  42  4 .  12  2 .  66  21 .  52  7 .  06  0 .  35  6 .  56  2 .  37  0 .  93  2  . 29  
132 -138  1  . 07  30 .  04  30 .  42  9 .  76  4 .  12  2 .  76  21 .  82  7 .  04  0 .  00  6 .  58  2 .  38  0 .  92  2  . 25  
138 -144  1  . 35  29 .  72  29 .  70  9 .  86  4 .  24  2 .  90  22 .  22  6 .  97  0 .  00  6 .  61  2 .  40  0 .  89  2  . 20  
14  4 -150  0  . 27  27 .  23  28 .  55  10 .  96  4 .  56  2 .  90  25 .  52  6 .  99  0 .  00  6 .  87  2 .  50  0 .  74  1  . 89  
15  0 -156  0  . 80  25 .  49  29 .  91  11 .  44  4 .  54  3 .  64  24 .  18  7 .  03  0 .  00  6 .  82  2 .  44  0 .  77  1  . 98  
156 - 162  0  . 79  22 .  26  32 .  51  12 .  02  4 .  76  3 .  34  24 .  32  7 .  15  0 .  00  6 .  87  2 .  42  0 .  77  1  . 99  
162 -168  0  . 65  21 .  79  29 .  83  13 .  06  5 .  92  3 .  78  24 .  96  7 .  08  0 .  00  6 .  96  2 .  43  0 .  70  1  . 90  
168 -174  0  . 71  23 .  69  28 .  38  13 .  08  6 .  12  3 .  70  24 .  30  7 .  12  0 .  00  6 .  90  2 .  42  0 .  72  1  . 95  
17  4 -180  0  . 85  19 .  61  31 .  65  13 .  46  6 .  13  3 .  82  24 .  47  7 .  05  0 .  00  6 .  96  2 .  39  0 .  72  1  . 95  
180 - 186  1  . 23  24 .  60  28 .  91  12 .  84  5 .  90  3  .  70  22 .  82  7 .  01  0 .  00  6 .  79  2 .  38  0 .  78  2  . 07  
186 -192  0  . 86  23 .  79  19 .  68  9 .  92  4 .  82  3 .  32  37 .  61  6 .  92  0 .  00  7 .  69  2 .  89  0 .  24  1  . 29  
192 -198  1  . 28  24 .  12  18 .  76  8 .  72  4 .  40  2 .  92  39 .  79  6  .  90  0 .  00  7 .  80  2 .  98  0 .  18  1  . 24  
198 -204  2  . 01  23 .  87  19 .  22  8 .  50  4 .  86  3 .  56  38 .  97  7 .  29  0 .  00  7 .  81  2 .  97  0 .  12  1  . 24  
204 - 210  1  . 91  25 .  32  18 .  86  7 .  82  3 .  62  2 .  14  40 .  33  7 .  05  0 .  00  7 .  76  3 .  04  0 .  18  1  . 22  
210 -216  1  . 93  28 .  07  21 .  08  8 .  26  4 .  22  2 .  38  38 .  27  7 .  22  0 .  00  7 .  85  3 .  04  0 .  00  1  . 16  
216 - 222  1  .  68  27 .  55  20 .  54  8 .  50  4 .  06  3 .  28  34 .  39  7 .  33  0 ,  00  7 .  39  2 .  86  0 .  37  1  .  38  
Dep th  >62  62 -31  31 -16  16 -8  8 -4  4 -2  <2  pH  CaCO]  TC  PAM S td .  Skew-  Ku r -
( i nches )  (%)  (%)  ( ? )  {%)  (%)  (%)  ( * )  (%)  (%)  dev .  ness  t os i s  
222 -228  2 .53  27 .26  21 .70  
228 -234  2 .67  28 .87  21 .28  
234 -240  2 .83  27 .97  22 .12  
9 .02  4 .94  4 .12  30 .43  7 .30  
8 .80  4 .82  2 .54  31 .01  7 .29  
8 .88  4 .16  3 .20  30 .83  7 .38  
0 .00  7 .16  2 .73  0 .48  1 .54  
0 .00  7 .13  2 .77  0 .50  1 .53  
0 .00  7 .13  2 .76  0 .50  1 .54  
Access Tube # 11 
Dep th  >62  62 -31  31 -16  16 -8  8 -4  4 -2  <2  pH  CaCOg TC  PAM S td .  Skew-  Ku r -
( i nches )  (%)  {%)  {%)  (%)  {%)  (%)  (%)  {%)  (%)  dev .  ness  t os i s  
0 -4  0  . 90  28 .  33  25 .  16  10 .  82  4 .  44  1 .  96  28 .  39  6 .  30  2 .  39  7 .  00  2 .  63  0 .  64  1  . 71  
4 -8  0  . 83  27 .  87  25 .  64  9 .  88  5 .  20  1 .  54  29 .  21  6 .  00  1  .  95  7 .  06  2 .  66  0 .  60  1  . 65  
8 -12  0  , 79  27 .  75  25 .  86  i d .  58  4 .  62  2 .  10  28 .  29  5 .  85  2 .  04  7 .  00  2 .  62  0 .  64  1  . 71  
12 -16  0  . 38  28 .  93  24 .  96  9 .  88  4 .  50  2 .  78  28 .  57  5 .  90  1 .  93  7 .  03  2 .  64  0 .  62  1  .  67  
16 -20  0  . 72  27 .  85  26 .  12  9 .  38  4 .  80  2 .  44  28 .  69  5 .  95  1 .  82  7 .  03  2 .  64  0 ,  62  1  . 67  
20 -24  0  . 65  27 .  97  26 .  12  9 .  26  4 .  44  2 .  46  29 .  09  6  .  03  1 .  62  7 .  05  2 .  66  0 .  61  1  .  65  
24 -28  1  . 13  27 .  02  26 .  62  9 .  50  3 .  98  2 .  98  28 .  77  6 .  12  1 .  46  7 .  04  2 .  65  0 .  61  1  . 66  
28 -32  0  . 43  28 .  12  25 .  70  9 .  68  4 .  46  2 .  64  28 .  97  6 .  08  1 .  28  7 .  05  2 .  65  0 .  61  1  .  65  
32 -36  0  . 77  27 .  50  25 .  74  9 .  78  4 .  62  2 .  52  29 .  07  6 .  10  1 .  16  7 .  06  2 .  65  0 .  60  1  . 65  
36 -40  0  . 72  27 .  29  25 .  88  9 .  78  4 .  64  2 .  92  28 .  77  6 .  17  1 .  10  7 .  06  2 .  64  0 .  60  1  . 66  
40 -44  0  . 68  26 .  77  26 .  56  10 .  12  4 .  56  2 .  98  28 .  33  6 .  20  1 .  02  7 .  04  2 .  62  0 .  62  1  . 68  
44 -48  0  . 39  25 .  96  27 .  43  10 .  42  4 .  72  2 .  96  28 .  13  6 .  33  0 .  75  7 .  05  2 .  59  0 .  63  1  . 70  
48 -54  0  . 75  24 .  01  28 .  85  11 .  14  4 .  84  3 .  20  27 .  21  6 .  28  0 .  62  7 .  02  2 .  55  0 .  65  1  . 76  
54 -60  0  . 42  23 .  41  28 .  79  12 .  00  4 .  96  3 .  32  27 .  11  6 .  29  0 .  48  7 .  04  2 .  53  0 .  65  1  . 76  
72 -78  2  . 50  28 .  56  33 .  61  11 .  52  5 .  66  3 .  64  14 .  48  7 .  65  10 .  97  1 .  32  6 .  22  2 .  04  1  .  15  3  . 11  
78 -84  7  . 94  23 .  96  29 .  85  10 .  66  5 .  32  3 .  62  18 .  64  7 .  77  14 .  24  1 .  71  6 .  38  2 .  31  0 .  89  2  . 47  
84 -90  3  . 02  23 .  43  34 .  11  12 .  36  5 .  56  3 .  38  18 .  14  7 .  70  10 .  19  1 .  22  6 .  47  2 .  19  0 .  98  2  . 61  
108 -114  2  . 38  21 .  44  34 .  09  14 .  30  6 .  32  3 .  78  17 .  68  7 .  63  0 .  00  6 .  52  2 .  14  0 .  97  2  .  62  
174 -180  0  . 52  22 .  58  31 .  29  13 .  78  6 .  12  3 .  24  22 .  46  7 .  40  0 .  00  6 .  80  2 .  33  0 ,  82  2  . 13  
180 -186  0  . 76  24 .  36  30 .  65  13 .  16  5 .  80  3 .  06  22 .  20  7 .  46  0 .  00  6 .  74  2 .  34  0 ,  84  2  .  17  
Access Tube # 12 
Dep th  >62  62 -31  31 -16  16 -8  8 -4  4 -2  <2  pH  CaCOg TC  PAH S td .  Skew-  Ku r -
( i nches )  (%)  (%)  ( * )  (%)  {%)  {%)  (%)  {%)  {%)  dev .  ness  t os i s  
0 - 4  1  . 03  25 .  96  26 .  02  10 .  88  4 .  72  3 .  30  28 .  09  6 .  39  2 .  44  7 .  04  2 .  60  0 .  61  1  . 69  
4 - 8  0  . 99  26 .  45  25 .  04  10 .  46  4 .  48  3 .  72  28 .  49  6 .  08  1 .  39  7 .  05  2 .  62  0 .  61  1  . 68  
8 - 12  0  . 80  27 .  47  24 .  78  9 .  74  4 .  36  3 .  40  29 .  45  6 .  07  1 .  28  7 .  10  2 .  67  0 .  56  1  . 60  
12 - 16  0  . 77  26 .  61  25 .  60  10 .  10  4 .  64  3 .  36  28 .  91  6  .  10  1 .  37  7 .  09  2 .  64  0 .  58  1  . 64  
15 - 20  0  . 78  26 .  86  24 .  56  9 .  90  4 .  46  3 .  36  30 .  07  6 .  26  1 .  49  7 .  15  2 .  68  0 .  54  1  . 57  
2  0 - 24  0  . 62  26 .  68  25 .  12  10 .  18  4 .  28  3 .  42  29 .  69  6 .  49  1 .  36  7 .  13  2 .  66  0 .  56  1  . 59  
24 - 28  0  . 80  25 .  99  25 .  16  10 .  74  4 .  84  3 .  54  28 .  93  6 .  40  1 .  18  7 .  11  2 .  63  0 .  57  1  . 63  
28 - 32  0  . 70  25 .  21  26 .  08  10 .  76  4 .  96  3 .  58  28 .  71  6 .  34  0 .  99  7 .  11  2 .  61  0 .  58  1  . 65  
32 - 36  0  . 74  23 .  93  27 .  55  11 .  60  5 .  18  3 .  84  27 .  17  6 .  32  0 .  73  7 .  05  2 .  54  0 .  62  1  . 74  
36 - 40  0  . 99  24 .  83  28 .  79  11 .  94  5 .  54  3 .  66  24 .  24  6 .  38  0 .  44  6 .  86  2 .  44  0 .  74  1  . 96  
40 - 44  1  . 47  23 .  80  30 .  27  12 .  90  6 .  08  4 .  54  20 .  94  6 .  92  0 .  45  6 .  71  2 .  30  0 .  82  2  . 21  
44 - 48  2  . 06  26 .  49  31 .  37  12 .  82  5 .  94  4 .  64  16 .  68  7 .  43  8 .  33  1 .  00  6 .  42  2 .  14  0 .  99  2  . 67  
4  8 -54  0  . 11  27 .  17  32 .  87  13 .  48  5 .  26  3 .  74  17 .  36  7 .  81  7 .  68  0 .  92  6 .  46  2 .  13  1 .  06  2  . 71  
54 - 60  1  . 45  24 .  75  32 .  34  14 .  38  5 .  70  4 .  02  17 .  34  7 .  82  9 .  24  1 .  11  6 .  48  2 .  14  1 .  00  2  . 66  
120 -126  0  . 43  25 .  43  34 .  95  14 .  10  5 .  64  3 .  56  15 .  88  7 .  58  6 .  36  0 .  76  6 .  40  2 .  05  1  .  12  2  . 93  
162 -168  0  . 56  29 .  40  35 .  94  11 .  64  4 .  92  3 .  30  14 .  22  7 .  80  0 .  00  6 .  21  1 .  99  1 .  25  3  . 29  
192 -198  0  . 32  21 .  94  35 .  44  15 .  38  5 .  88  3 .  58  17 .  44  7 .  51  0 .  00  6 .  54  2 .  09  1  .  04  2  . 71  
222 - 228  0  . 28  20 .  30  35 .  33  16 .  24  6 .  32  3 .  30  18 .  22  7 .  12  0 .  00  6 .  61  2 .  11  1 .  01  2  .  62  
246 -252  0  . 21  22 .  89  30 .  67  14 .  46  6 .  32  4 .  12  21 .  32  7 .  37  0 .  00  6 .  77  2 .  28  0 .  84  2  - 20  
252 - 258  0  . 32  23 .  45  30 .  68  13 .  94  6 .  02  4 .  06  21 .  52  7 .  31  0 .  00  6 .  76  2 .  29  0 .  84  2  .  18  
264 -270  0  . 80  23 .  78  30 .  37  14 .  20  5 .  84  3 .  32  21 .  69  7 .  21  0 .  00  6 .  74  2 .  31  0 .  84  2  . 20  
270 - 276  0  . 82  25 .  70  29 .  51  13 .  33  5 .  46  3 .  14  21 .  92  7 .  32  0 .  00  6 .  70  2 .  34  0 .  86  2  . 20  
276 - 282  0  . 66  24 .  67  31 .  07  13 .  80  5 .  44  2 .  92  21  .  44  7 .  31  0 .  00  6 .  69  2 .  30  0 .  88  2  . 26  
282 -288  0  .  17  30 .  67  25 .  20  13 .  90  6 .  04  3 .  68  20 .  32  7 .  23  0 .  00  6 .  61  2 .  29  0 .  89  2  - 29  
288 - 294  1  . 08  25 .  79  27 .  46  14 .  12  6 .  32  4 .  26  20 .  96  7 .  19  0 .  00  6 .  70  2 .  30  0 .  82  2  . 20  
294 -300  1  . 04  25 .  44  26 .  30  12 .  98  5 .  94  3 .  96  24 .  32  7 .  21  0 .  00  6 .  88  2 .  44  0 .  71  1  . 93  
300 - 306  1  . 42  22 .  20  17 .  22  9 .  46  4 .  82  3 .  34  41 .  53  6 .  94  0 .  00  7 .  97  2 .  99  0  .  09  1  . 22  
306 - 312  1  . 60  21 .  53  18 .  28  8 .  78  4 .  76  3 .  28  41 .  77  6 .  99  0 .  00  7 .  98  3 .  00  0 .  09  1  . 22  
312 - 318  2  .  16  22 .  81  17 .  06  8 .  46  4 .  32  2 .  80  42 .  39  7 .  00  0 .  00  7 .  97  3 .  05  0 .  08  1  . 20  
318 - 324  0  . 82  23 .  07  17 .  64  8 .  46  4 .  04  2 .  24  42 .  73  6 .  93  0 .  00  7 .  94  3 .  03  0 .  15  1  . 20  
324 - 330  1  . 56  23 .  07  17 .  82  8 .  74  4 .  02  2 .  36  42 .  43  6 .  90  0 .  00  7 .  97  3 .  05  0 .  09  1  . 19  
Depth >62 62-31 31-16 16-8 8-4 4-2 <2 pH CaCOg TC PAN Std. Skew- Kur-
(inches) (%) (%) (X) (%) (%) (%) {%) (%) (%) dev. ness tosis 
330-336 1 .31 23. 16 19. 90 9. 72 4. 44 2. 54 38. 93 6. 98 
336-342 1 .78 22. 99 17. 88 9. 48 4. 72 2. 82 40. 33 7. 14 
342-348 1 .64 22. 09 18. 36 9. 72 4. 62 3. 24 40. 33 7. 02 
348-354 1 .92 22. 59 17. 96 9. 22 5. 20 2. 96 40. 15 6. 99 
354-360 0 .61 24. 56 18. 22 9. 64 5. 38 2. 74 38. 85 6. 95 
360-366 1 .70 22. 97 18. 80 9. 60 5. 24 2. 86 38. 83 6. 91 
366-372 1 .22 23. 39 18. 84 9. 84 5. 06 2. 82 38. 83 6. 91 
372-378 1 .52 21. 78 20. 32 9. 98 4. 72 3. 00 38. 67 7. 03 
378-384 1 .48 24. 48 18. 66 10. 20 4. 89 3. 14 37. 09 6. 87 
0. 00 7. 75 2. 94 0. 21 1 .26 
0. 00 7. 85 2. 99 0. 15 1 .24 
0. 00 7. 87 2. 97 0. 14 1 .24 
0. 00 7. 85 2. 98 0. 14 1 . 24 
0. 00 7. 77 2. 93 0. 20 1 .26 
0. 00 7. 76 2. 94 0. 19 1 .27 
0. 00 7. 76 2. 93 0. 20 1 .26 
0. 00 7. 76 2. 92 0. 21 1 .27 
0. 00 7. 63 2. 90 0. 26 1 .31 
Access Tube # 13 
Dspth >62 62-31 31-16 16-8 8— 4 4-2 <2 PH CaC0 3 TC PAM sta. Skew-• Kur 
(i nches) (%) {%) («,) (%) (%) (%) (%) {%) dev. ness tosii 
0-4 0.92 24. 27 24. 70 11. 68 5. 20 3. 22 30. 01 6.50 2. \7 7. 20 2. 65 0. 52 1 .58 
(1-8 0.35 23. 95 26. 12 11. 08 5. 32 3. 42 29. 75 6.31 1. 08 7. 20 2. 63 0. 54 1.59 
3-12 0.39 23. 07 27. 05 11. 94 5. 66 4. 00 27. 89 6.59 0. 41 7. 12 2. 55 0. 59 1 .69 
1 2-16 0.59 23. 25 27. 29 12. 16 5. 72 3. 96 27. 03 6.48 0. 30 7. 07 2. 52 0. 62 1.74 
1 5-20 0.73 22. 07 27. 09 12. 74 6. 04 4. 32 27. 01 6.48 0. 28 7. 10 2. 51 0. 60 1.74 
2 3-24 0.29 23. 32 25. 80 12. 70 6. 22 4. 38 27. 29 6.47 0. 21 7. 12 2. 52 0. 59 1.71 
2'4-28 0.59 24. 36 28. 65 12. 40 5. 46 3. 76 24. 78 6.68 0. 14 6. 91 2. 45 0. 72 1 .91 
23-32 0.68 24. 58 28. 11 13. 04 5. 58 4. 12 23. 88 6.82 0. 08 6. 87 2. 41 0. 74 1.97 
32-36 0.75 22. 79 28. 99 13. 16 6. 20 4. 24 23. 86 6.81 0. 11 6. 90 2. 40 0. 72 1.96 
35-40 0.81 24. 47 28. 85 12. 70 5. 76 3. 27 23. 68 6.88 0. 09 6. 80 2. 40 0. 80 2.06 
4 0-44 0.97 23. 15 29. 15 13. 96 6. 18 4. 48 22. 10 6.91 0. 53 0. 07 6. 80 2. 33 0. 78 2.10 
4 4-48 0.06 24. 03 28. 35 13. 64 6. 18 4. 40 23. 34 6.49 0. 83 0. 10 6. 88 2. 37 0. 75 1.99 
48-54 0.50 20. 23 30. 73 15. 46 6. 68 4. 80 21. 60 6.85 1. 09 0. 13 6. 85 2. 27 0. 79 2.14 
54-60 0.78 22. 92 32. 07 15. 10 6. 66 4. 54 17. 92 7.45 5. 78 0. 69 6. 59 2. 14 0. 94 2.53 
90-96 1.09 25. 22 32. 75 12. 76 5. 98 4. 72 17. 48 7.50 6. 89 0. 83 6. 50 2. 15 0. 98 2.58 
102-108 0.52 21. 97 30. 63 15. 98 7. 38 4. 98 18. 54 7. 39 6. 31 0. 76 6. 67 2. 15 0. 88 2.41 
174rr180 0.07 23. 83 35. 71 15. 28 5. 42 3. 90 15. 78 7.60 0. 00 6. 43 2. 02 1 . 12 2.94 
185-192 0.40 24. 73 33. 49 14. 64 6. 14 4 . 06 16. 54 7.57 0. 00 6. 47 2. 08 1. 05 2.76 
246-252 0.91 25. 62 37. 51 12. 28 4. 54 3. 76 15. 38 7.34 0. 00 6. 32 2. 04 1 . 17 3.06 
276-282 0. 32 21. 82 37. 32 15. 00 4. 54 3. 04 17. 94 7.00 0. 00 6, 52 2. 11 1. 08 2.74 
312-318 0.16 18. 79 35. 61 16. 50 6. 24 3. 08 19. 62 6.81 0. 00 6. 70 2 . 16 0. 96 2.47 
313-324 0.28 27. 81 29. 65 15. 10 5. 64 3 . 02 18. 50 7.01 0. 00 6. 52 2. 18 1. 00 2.57 
324-330 0.60 24. 70 30. 48 14. 20 5. 90 3. 46 20. 64 7.13 0. 00 6. 67 2. 27 0. 89 2.30 
330-336 1.04 23. 90 29. 51 14. 28 5. 94 3. 98 21. 34 7.19 0. 00 6. 73 2. 30 0. 83 2. 20 
336-342 0.80 27. 25 26. 60 14. 20 5. 86 3. 84 21. 44 7.20 0. 00 6. 70 2. 33 0. 83 2.18 
34 2-348 0.81 25. 84 28. 69 13. 96 5. 88 3. 34 21. 48 7.27 0. 00 6. 70 2. 32 0. 85 2.21 
348-354 0.69 25. 94 29. 65 13. 46 5. 66 3. 10 21. 50 7.22 0. 00 6. 69 2. 32 0. 87 2.23 
354-360 0 .22 25. 79 31. 25 13. 50 5. 62 3. 36 20. 26 7.13 0. 00 6. 63 2. 25 0. 93 2.36 
360-366 0.62 25. 70 30. 59 13. 76 5. 76 3. 20 20. 36 7.40 0. 00 6. 63 2. 26 0. 91 2.35 
366-372 0.91 26. 40 29. 57 13. 90 6. 04 3. 44 19. 74 7.30 0. 00 6. 60 2. 25 0. 92 2.39 
372-378 1.00 25. 19 29. 37 14. 06 6. 68 4. 26 19. 44 7.19 0. 00 6. 63 2. 23 0. 88 2.35 
Depth >62 62-31 31-16 16-8 8-4 4-2 <2 pH CaCO- TC PAH Std. Skew- Kur-
(inches) (%) (55) (%) (%) (%) (%) (%) (*> (%) dev. ness tosis 
378-384 1 .20 24. 77 24. 70 12. 20 5. 58 3. 78 27. 77 7. 14 
384-390 1 .13 20. 98 18. 98 9. 40 5. 54 4. 08 39. 89 7. 05 
390-396 1 .06 21. 19 19. 18 9. 84 5. 50 4. 04 39. 19 7. 04 
396-402 1 .62 22. 08 18. 50 8. 82 4. 90 3. 44 40. 63 7. 09 
402-408 1 .78 23. 77 15. 95 8. 48 4. 66 2. 96 42. 41 7. 08 
408-414 2 .04 20. 96 17. 56 8. 06 4. 40 2. 98 43. 95 7. 01 
414-420 1 .91 22. 56 11. 68 12. 50 4. 42 2. 48 44. 45 7. 04 
420-426 1 . 17 21. 14 18. 26 8. 80 4. 18 2. 66 43. 79 7. 11 
426-432 1 .38 19. 92 18. 68 9. 32 4. 54 2. 82 43. 33 7. 11 
0. 00 7. 08 2. 58 0. 58 1 .70 
0. 00 7. 90 2. 92 0. 13 1 .25 
0. 00 7. 86 2. 90 0. 16 1 .27 
0. 00 7. 90 2. 98 0. 12 1 . 23 
0. 00 7. 98 3. US 0. 07 1 .20 
0. 00 8. 11 3. 07 0. 02 1 .20 
0. 00 8. 16 3. 07 0. 00 1 .21 
0. 00 8. 11 3. 05 0. 04 1 . 19 
0. 00 8. 10 3. 02 0. 04 1 .20 
Access Tube # 14 
Dspth >62 62-31 31-16 16-8 8-4 4-2 <2 pH 
(inches) {%) (%) (%) (%) (%) {%) (%) 
0-4 0 .75 23. 85 24. 88 11. 74 5. 22 1. 92 31. 63 6. 42 
4-8 0 .58 23. 05 25. 80 11. 48 5. 14 3. 62 30. 26 6. 31 
8-12 0 .42 23. 29 26. 24 11. 34 5. 60 4. 28 28. 83 6. 31 
1 2-16 0 .61 23. 26 25. 82 12. 82 5. 82 4. 16 27. 51 6. 56 
1 6-20 0 .77 22. 64 25. 96 13. 72 6. 32 4. 26 26. 32 6. 50 
2 0-24 0 .53 20. 89 25. 82 15. 28 7. 26 4. 38 25. 82 6. 53 
2 4-28 0 .56 24. 59 27. 09 13. 28 5. 88 3. 82 24. 78 6. 66 
23-32 0 .61 26. 96 29. 53 11. 80 5. 14 3. 44 22. 52 6. 70 
3 2-36 0 .63 26. 36 28. 47 11. 96 5. 24 3. 70 24. 04 6. 90 
36-40 0 .64 26. 06 26. 91 11. 60 5. 52 3. 98 25. 28 6. 84 
4 0-44 0 .31 25. 75 29. 15 12. 50 5. 36 3. 66 23. 26 6. 72 
414-48 0 .36 25. 55 30. 17 12. 52 5. 02 3. 44 22. 94 6. 71 
5!»-60 1 .46 26. 50 29. 29 12. 86 5. 98 4. 36 19. 54 6. 63 
66-72 0 .85 25. 28 29. 97 13. 82 6. 46 4. 70 18. 92 7. 05 
7 3-84 0 .67 26. 26 31. 97 13. 22 6. 08 4. 04 17. 76 7. 60 
9 0-96 0 .63 23. 41 31. 21 14. 94 7. 06 4. 70 18. 04 7. 63 
15 0-156 3 .52 19. 59 33. 37 17. 74 6. 38 3. 90 15. 50 7. 97 
174-180 0 .60 28. 35 33. 67 12. 88 5. 20 3. 68 15. 62 7. 42 
185-192 0 .65 23. 60 34. 41 14. 98 5. 50 3. 88 16. 98 7. 63 
234-240 0 .57 27. 32 34. 33 12. 28 5. 10 4. 04 16. 36 7. 53 
2 5 8-264 0 .58 29. 23 35. 43 12. 60 4. 34 3. 66 14. 16 7. 73 
282-288 1 .45 27. 33 37. 51 11. 52 4. 54 3. 90 13. 74 7. 54 
294-300 0 .94 25. 43 35. 05 14. 82 5. 34 3. 74 14. 68 7. 54 
306-312 0 .37 24. 03 32. 97 14. 18 5. 40 3. 64 19. 40 7. 32 
330-336 0 .21 22. 28 37. 45 16. 10 4. 76 3. 12 16. 08 7. 33 
342-348 0 .21 17. 09 35. 83 20. 22 6. 18 3. 54 16. 92 7. 50 
354-360 0 .62 20. 83 33. 99 17. 24 5. 94 3. 40 17. 98 7. 55 
366-372 0 .05 24. 66 30. 25 14. 24 5. 96 3. 52 21. 32 7. 29 
372-378 0 .63 23. 23 30. 41 14. 32 5. 94 3. 50 21. 96 7. 31 
378-384 0 .51 24. 37 30. 01 14. 14 5. 70 3. 66 21 . 60 7. 13 
384^390 0 .76 24. 87 30. 62 13. 59 5. 28 3. 42 21. 45 7. 23 
CaCOg TC PAH s ta .  Skew- Kur-
{%) (%) dev. ness tosis 
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62-31 31-16 16-8 8-4 4-2 <2 pH CaCO, TC 
( % )  ( % )  ( % )  ( % )  ( % )  { % )  ( % )  ( % )  
PAN Std. Skew- Kur-
dev. ness tosis 
390-•396 0 .80 24. 49 29. 89 13. 76 5. 18 3. 42 22. 46 7. 40 0. 00 6. 76 2. 35 0. 82 2 .13 
396-402 0 .01 25. 67 29. 95 13. 68 5. 78 3. 66 21. 24 7. 38 0. 00 6. 71 2. 29 0. 87 2 .23 
402-•408 0 .28 23. 59 22. 84 11. 38 5. 50 3. 58 32. 83 7. 31 0. 00 7. 42 2. 72 0. 41 1 .44 
408-•414 1 .35 21. 80 18. 56 10. 04 4. 90 3. 94 39. 41 7. 10 0. 00 7. 85 2. 93 0. 15 1 . 26 
414-420 1 .71 21. 58 17. 40 12. 24 4. 46 3. 52 39. 09 7. 08 0. 00 7. 82 2. 92 0. 17 1 .27 
420-426 1 . 66 20. 77 18. 32 9. 02 3. 26 2. 98 43. 99 7. 21 0. 00 6. 11 3. 06 0. 03 1 . 19 
426-432 1 .72 21. 01 18. 22 8. 98 3. 58 3. 00 43. 49 7. 18 0. 00 8. 07 3. 05 0. 04 1 .19 
432-438 1 .31 21. 83 18. 22 9. 46 3. 72 3. 12 42. 33 7. 01 0. 00 8. 00 3. 02 0. 08 1 .20 
438-444 1 . 18 21. 81 17. 76 9. 94 3. 78 3. 36 42. 17 7. 09 0. 00 8. 01 3. 01 0. 08 1 .21 
Access Tube # 15 
Depth >62 62-31 31-16 16-8 8-4 4-2 <2 pH CaCOg TC PAM Std. Skew- Kur 
(inches) (%) { % )  (%) { % )  { % )  { % )  (X) { % )  (%) dev. ness tOSÎ! 
0-4 0.82 22. 14 29. 69 13. 12 5. 74 3. 68 24. 80 7.49 0. 52 6. 94 2. 43 0 .71 1 .92 
4-8 0.69 23. 28 31. 09 13. 60 5. 72 3. 66 21 . 96 7.49 0. 60 6. 76 2. 32 0 . 83 2 . 17 
8-12 0.55 25. 79 33. 67 12. 92 5. 56 3. 58 17. 92 7. 51 6. 10 0. 73 6. 49 2. 15 1 .03 2 .64 
12-16 0.42 23. 97 34. 51 14. 66 6. 18 3. 70 16. 56 7.52 6. 06 0. 73 6. 47 2. 07 1 .06 2 .80 
16-20 0.42 24. 00 34. 83 14. 42 5. 90 3. 70 16. 72 7.60 6. 07 0. 73 6. 47 2. 08 1 .07 2 .79 
20-24 0.22 22. 30 33. 99 14. 70 6. 28 3. 96 18. 54 7.59 5. 67 0. 68 6. 61 2. 15 0 . 97 2 .52 
24-28 0.42 20. 55 34. 11 16. 94 6. 48 3. 90 17. 60 7.51 6. 66 0. 80 6. 60 2. 09 0 .99 2 .64 
28-32 0.42 21. 88 34. 49 16. 30 6. 06 4. 02 16. 82 7. 49 5. 73 0. 69 6. 53 2. 07 1 .04 2 .75 
32-36 0.48 25. 56 33. 73 15. 12 5. 52 3. 80 15. 78 7.41 6. 37 0. 76 6. 40 2. 04 1 . 10 2 .92 
36-40 1.57 24. 21 31. 75 16. 00 6. 26 4. 06 16. 14 7. 53 6. 69 0. 80 6. 45 2. 07 1 .02 2 .79 
40-44 0.51 24. 95 33. 53 15. 04 5. 74 3. 92 16. 30 7.45 6. 54 0. 78 6. 44 2. 07 1 .07 2 .82 
44-48 1.41 25. 86 34. 11 13. 66 5. 12 3. 88 15. 96 7.45 6. 51 0. 78 6. 37 2. 08 1 .09 2 .89 
54-60 0.49 24. 41 32. 91 15. 92 6. 46 4. 18 15. 62 7.52 6. 89 0. 83 6. 44 2. 03 1 .06 2 . 86 
66-72 0.59 27. 06 33. 05 13. 84 5. 62 4. 28 15. 56 7.49 6. 30 0. 76 6. 38 2. 05 1 .09 2 .89 
78-84 0.34 23. 24 33. 01 17. 22 6. 84 4. 66 14. 68 7.45 6. 65 0. 80 6. 44 1. 97 1 .07 2 .95 
90-96 0.33 28. 20 35. 49 13. 84 5. 12 3. 62 13. 40 7.40 7. 73 0. 93 6. 22 1. 93 1 .26 3 .37 
102-108 0.31 19. 84 35. 47 18. 72 6. 38 4. 10 15. 18 7.60 11. 08 1. 33 6. 49 1. 96 1 .09 2 .98 
114-120 0.70 23. 72 34. 25 15. 20 6. 02 4. 10 16. 00 7.58 5. 79 0. 69 6. 45 2. 05 1 .07 2 .84 
126-132 0.33 20. 93 36. 57 17. 16 5. 72 3. 88 15. 40 7.35 5. 63 0. 68 6. 46 1. 99 1 .12 3 .00 
138-144 0.06 20. 74 36. 63 15. 68 5. 14 3. 32 18. 42 7.10 0. 60 0. 07 6. 59 2. 12 1 .03 2 .64 
150-156 0.40 22. 80 34. 67 16. 32 5. 66 3. 82 16. 32 7.20 1. 38 0. 17 6. 48 2. 05 1 . 08 2 .85 
162-168 0.19 19. 82 35. 71 16. 68 5. 62 3. 68 18. 30 7.24 1. 09 0. 13 6. 62 2. 11 1 .00 2 .61 
174-180 0.35 20. 98 34. 99 16. 72 5. 96 3. 26 17. 74 7.21 1. 22 0. 15 6. 57 2. 10 1 .03 2 .69 
186-192 0.68 23. 05 30. 05 14. 58 6. 20 3. 82 21. 62 7.32 0. 00 6. 77 2. 30 0 .82 2 .18 
192-198 0.80 23. 07 30. 63 14. 24 5. 78 3. 82 21 . 66 7.30 0. 00 6. 76 2. 30 0 , 83 2 . 18 
198-204 0.38 25. 67 29. 30 13. 98 5. 58 3. 80 21. 28 7.24 0. 00 6. 71 2. 30 0 . 86 2 .22 
204-210 0.47 24. 86 30. 17 13. 92 5. 40 3. 60 21. 58 7.18 0. 00 6. 72 2. 31 0 . 86 2 . 20 
210-216 0.59 24. 95 30. 59 13. 62 5. 52 3. 58 21. 14 7. 17 0. 00 6. 69 2. 29 0 . 87 2 .25 
216-222 1.02 24. 80 30. 15 14. 20 5. 44 4. 00 20. 38 6.61 0. 00 6. 66 2. 27 0 . 88 2 . 30 
222-228 0.85 26. 16 28. 51 13. 34 5. 84 3. 88 21. 42 6. 80 0. 00 6. 70 2. 32 0 . 84 2 .19 
228-234 0.50 26. 39 27. 09 13. 04 6. 32 4. 26 22. 44 6.75 0. 00 6. 79 2. 36 0 .77 2 .06 
Eepth >62 62-31 31-16 16-8 8-4 U-2 <2 pH CaCOg TC PAM Std. Skew- Kur-
(inches) (%) (%) (%) (%) (%) (%) (*) (%) (%) dev. ness tosis 
234-240 1 .18 25. 43 26. 28 12. 32 5. 94 4. 04 24. 80 6 .80 
240-246 1 .27 21. 93 18. 20 9. 46 5. 18 4. 56 39. 39 6 .65 
24 6-252 0 ,80 22. 83 17. 98 9. 08 5. 00 4. 10 40. 21 6 .62 
2E2-258 1 .54 23. 32 17. 82 9. 16 4. 46 3. 44 40. 07 6 .61 
258-264 1 .89 22. 16 18. 88 8. 34 4. 22 3. 08 41. 43 6 .62 
264-270 1 .90 22. 84 18. 46 8. 58 4. 48 2. 76 40. 97 6 .79 
210-276 1 .71 22. 72 18. 74 8. 40 4. 42 3. 02 40. 99 6 .73 
216-282 0 . 16 23. 93 19. 00 8. 48 5. 04 2. 60 40. 79 6 .73 
262-288 1 .25 22. 74 19. 36 9. 16 4. 48 2. 88 40. 13 6 .72 
0. 00 6. 90 2. 47 0. 69 1 .89 
0. 00 7. 86 2. 92 0. 14 1 . 26 
0. 00 7, 90 2. 95 0 . 13 1 .24 
0. 00 7. 83 2. 97 0. 16 1 .24 
0. 00 7. 92 3. 02 0. 11 1 .22 
0. 00 7. 88 3. 01 0. 13 1 .22 
0. 00 7. 89 3. 01 0. 13 1 .22 
0, 00 7. 89 2. 97 0. 15 1 .21 
0. 00 7. 84 2. 97 0. 16 1 .23 
Access Tube # 16 
Dfîpth >62 62-31 31-16 16-8 8-4 4-2 <2 pH CaCO- TC PRM Std. Skew-• Kur 
(inches) ( % )  ( % )  ( % )  ( % )  ( % )  ( % )  ( % )  ( % )  ( % )  dev. ness tosii 
0-4 0.99 25. 96 30. 19 12. 00 5. 66 3. 68 21. 52 7.18 1. 38 6. 69 2. 33 0 .85 2.20 
0—8 0.79 24. 70 31. 31 12. 40 5. 80 3. 76 21. 24 7.15 1. 05 6. 69 2. 30 0 . 86 2.23 
H-12 0.61 26. 72 31. 71 13. 80 5. 62 3. 72 17. 82 7.28 7. 64 0. 92 6. 49 2. 16 1 .01 2.62 
i:>-i6 0.54 27. 70 32. 93 13. 2 4 5. 44 3. 46 16. 68 7.38 7. 80 0. 94 6. 40 2. 10 1 .09 2.81 
1(i-20 0.37 24. 59 34. 39 14. 54 5. 60 3. 46 17. 04 7.66 7. 76 0. 93 6. 47 2. 10 1 .07 2.77 
20-24 0.30 23. 95 34. 39 15. 40 5. 92 3. 90 16. 14 7.51 7. 64 0. 92 6. 46 2. 05 1 . 08 2.85 
24-28 0.28 23. 69 33. 63 15. 74 6. 10 3. 64 16. 92 7.51 6. 57 0. 79 6. 50 2. 08 1 . 05 2.75 
20-32 0.58 25. 71 34. 09 14. 22 5. 54 3. 60 16. 26 7.50 7. 29 0. 87 6. 41 2. 07 1 .09 2.87 
32-36 2.05 22. 03 34. 07 15. 36 5. 78 4. 38 16. 32 7.45 7. 03 0. 84 6. 46 2. 08 1 .01 2.77 
3(5-40 0.67 22. 96 35. 53 14. 46 5. 84 4. 16 16. 38 7.20 6. 00 0. 72 6. 47 2. 06 1 .06 2.80 
40-44 0.54 23. 75 35. 77 14. 48 5. 58 3. 84 16. 04 7.19 5. 66 0. 68 6. 43 2. 05 1 . 10 2.89 
44-48 0.58 24. 94 35. 81 13. 62 5. 30 3. 94 15. 80 7. 22 6. 15 0. 74 6. 39 2. 05 1 . 12 2.93 
4B-54 0.44 22. 77 35. 39 15. 12 5. 84 3. 50 16. 94 7.36 6. 92 0. 83 6. 49 2. 08 1 .06 2.78 
54-60 0.54 25. 03 36. 07 12. 68 5. 18 4. 02 16. 48 7.28 5. 44 0. 65 6. 42 2. 08 1 .09 2.83 
6(5-^72 0.49 24. 96 36. 35 13. 96 5. 18 3. 86 15. 20 7.58 5. 95 0. 71 6. 36 2. 01 1 .15 3.04 
144-150 0.25 17. 39 37. 39 17. 52 5. 90 3. 48 18. 06 7.11 2. 22 0. 27 6. 64 2. 08 1 .02 2.67 
150-156 0.61 21. 25 34. 31 15. 14 5. 92 3. 76 19. 00 7.00 2. 53 0. 30 6. 63 2. 17 0 . 96 2.49 
15(i-162 0.79 22. 56 30. 59 14. 54 6. 08 4. 12 21. 32 7. 10 0. 00 6. 76 2. 29 0 .83 2.20 
16;>-16 8 0.84 23. 25 30. 43 14. 30 6. 16 3. 88 21. 14 7.05 0. 00 6. 73 2. 28 0 . 84 2.22 
16IÎ-174 0.81 23. 05 30. 61 14. 22 5. 58 4. 00 21. 72 7.06 0. 00 6. 76 2. 31 0 . 83 2.17 
174-180 0.80 23. 84 30. 97 13. 58 5. 66 3. 58 21. 56 7.12 0. 00 6. 73 2. 31 0 . 85 2.21 
180-186 0.89 23. 85 30. 85 13. 68 5. 50 3. 76 21. 46 7.18 0. 00 6. 72 2. 31 0 . 85 2.21 
18(5-192 1.03 24. 69 30. 81 13. 40 5. 90 3. 94 20. 22 6.97 0. 00 6. 65 2. 26 0 . 89 2.32 
192-198 1.49 25. 18 28. 43 13. 46 6. 80 4. 48 20. 16 6.96 0. 00 6. 67 2. 27 0 .84 2.26 
204-210 1.68 22. 38 24. 66 11. 24 5. 98 4. 78 29. 27 6.91 0. 00 7. 21 2. 62 0 . 49 1.60 
210-216 1.67 20. 21 19. 60 10. 24 5. 70 4. 82 37. 75 6.98 0. 00 7. 79 2. 86 0 . 18 1.31 
215-222 1.68 20. 34 18. 26 9. 30 5. 14 4. 76 40. 51 6.85 0. 00 7. 95 2. 94 0 .09 1.25 
Access Tube # 17 
Depth >62 62-31 31-16 16-8 8-4 4-2 <2 PH CaCO o 
( % )  
TC PAM sta. Skew- Kur 
(inches) (%) ( % )  ( % )  (%) ( % )  (%) (%) (%) dev. ness tosi; 
C-U 2.91 24. 45 29. 51 13. 00 5. 48 1. 80 22. 84 7. 14 2.14 6. 69 2. 40 0. 83 2 .16 
4-8 4.40 23. 42 29. 49 12. 58 5. 66 3. 08 21. 36 7. 23 1.25 6. 62 2. 36 0. 82 2 .23 
8-12 1.30 26. 18 32. 65 13. 74 5. 58 3. 72 16. 82 7. 45 11. 12 1.33 6. 42 2. 12 1.05 2 .76 
12-16 1 .40 25. 58 33. 21 14. 16 5. 70 3. 50 16. 44 7. 57 9. 94 1.19 6. 41 2. 09 1 .07 2 .83 
16-20 1.83 24. 15 33. 71 14. 84 5. 96 3. 48 16. 02 7. 59 9. 18 1. 10 6. 40 2. 07 1.07 2 .88 
2C-24 0.67 24. 77 34. 19 14. 12 5. 76 3. 42 17. 06 7. 43 8. 91 1.07 6. 46 2. 10 1.06 2 .76 
24-28 0.89 26. 28 33. 85 13. 94 5. 68 3. 30 16. 06 7. 42 8. 29 1.00 6. 38 2. 07 1.11 2 .91 
28-32 1.35 22. 31 33. 79 15. 44 6. 22 3. 66 17. 22 7. 52 7. 93 0.95 6. 51 2. 11 1 .01 2 .70 
32-36 1.74 25. 03 32. 89 14. 20 5. 56 3 . 58 17. 00 7. 40 8. 76 1.05 6. 44 2. 12 1.03 2 .74 
36-40 0.94 25. 36 34. 41 14. 12 5. 36 3. 44 16. 36 7. 25 6. 78 0.81 6. 40 2. 08 1 .10 2 .87 
4C-44 1.15 26. 46 34. 25 13. 50 5. 30 3. 40 15. 94 7. 39 6. 25 0.75 6. 36 2. 07 1. 12 2 . 94 
44-48 0.68 22. 27 35. 47 15. 92 6. 04 3. 92 15. 70 7. 49 8. 46 1.02 6. 45 2. 02 1 .09 2 .92 
54-60 2.88 24. 63 32. 63 13. 48 5. 84 4. 34 16. 20 7. 67 5. 36 0.64 6. 39 2. 11 1.01 2 .76 
66-72 1.15 24. 96 37. 25 14. 14 4. 98 3. 68 13. 84 7. 30 5. 91 0.71 6. 27 1. 95 1 .22 3 .30 
78-84 0.96 25. 49 35. 55 13. 58 5. 26 3. 28 15. 88 7. 29 3. 15 0.38 6. 36 2. 06 1.13 2 .98 
9C-96 0.40 21. 51 37. 85 16. 40 5. 54 2. 80 15. 48 7. 19 1. 74 0. 21 6. 41 1. 99 1 .17 3 .11 
102-108 0.39 22. 18 36. 93 15. 38 5. 12 2. 78 17. 22 7. 19 2. 98 0.36 6. 48 2. 08 1 . 10 2 .84 
126-132 0.47 22. 14 35. 31 15. 72 6. 12 3. 08 17. 16 7. 27 2. 02 0.24 6. 51 2 . 08 1 .06 2 .78 
132-136 0.60 25. 69 28. 89 14. 32 5. 64 3. 24 21. 62 7. 38 0.00 6. 71 2. 32 0.85 2 ,21 
142-148 0.80 24. 26 32. 02 13. 90 5. 42 3. 16 20. 42 7. 10 0.00 6. 64 2. 26 0.92 2 .36 
Access Tube # 18 
D€ pth >62 62-31 31-16 16-8 8— 4 4-2 <2 pH CaCOo TC PAM Std. Skew- Kur 
(ir ches) (*) (%) (%) ( % )  { % )  (%) { % )  ( % )  ( % )  dev. ness il
 
Ci-4 3.86 26. 18 29. 83 12. 94 5. 00 4.62 17. 56 7. 34 1.86 6. 42 2.21 0. 94 2 . 56 
L—e 1.80 25. 99 32. 41 13. 54 5. 18 4.32 16. 76 7. 52 1.34 6. 42 2.13 1. 02 2 .72 
£-12 1.18 26. 38 35. 51 11. 14 4. 94 4.04 16. 80 7. 61 9. 92 1.19 6. 39 2.12 1. 08 2 .78 
i::-i6 1.02 26. 30 32. 51 13. 44 5. 14 4.30 17. 28 7. 68 7. 40 0. 89 6. 46 2.14 1. 02 2 .66 
1(i-20 12.35 23. 35 26. 75 12. 24 5. 06 4.04 16. 20 7. 81 13. 91 1.67 6. 18 2.26 0. 92 2 .66 
20-24 0.76 24. 62 33. 59 15. 06 5. 88 4.02 16. 06 7. 64 8. 04 0.96 6, 44 2.06 1. 07 2 .84 
20-28 0.63 25. 68 33. 99 13. 94 5. 46 3.68 16. 62 7. 70 8. 71 1.04 6. 43 2.09 1. 08 2 .81 
2(1-32 0.73 23. 94 33. 81 15. 26 5. 62 4. 14 16. 50 7. 45 8. 26 0. 99 6. 47 2.08 1. 05 2 .78 
3%-36 1.12 25. 84 34. 25 14. 82 5. 48 4.08 14. 40 7. 39 7. 60 0.91 6. 32 1.99 1. 14 3 .10 
3(;-40 0.81 24. 59 32. 67 14. 54 5. 88 4.44 17. 06 7. 41 5. 78 0.69 6. 50 2.11 1. 01 2 . 66 
40-44 0.48 26. 89 35. 79 13. 14 5. 06 3.78 14. 86 7. 41 7. 03 0. 84 6. 31 2.01 1. 18 3 . 11 
44-48 0.46 26. 71 34. 79 13. 98 5. 04 3.92 15. 10 7. 34 6. 47 0.78 6. 34 2.02 1 . 15 3 .04 
54-60 0.29 23. 24 35. 75 14. 98 4. 94 3.52 17. 28 7. 25 1. 36 0.16 6. 49 2. 10 1. 07 2 .77 
6(i-72 0.35 20. 86 33. 75 16. 38 5. 94 3.62 19. 10 7. 32 1. 84 0. 22 6. 66 2.16 0. 95 2 .49 
7 2-78 0.66 23. 67 30. 57 14. 38 5. 78 3.74 21. 20 7. 35 0. 38 6. 72 2.29 0. 85 2 . 23 
84-90 0.75 24. 12 30. 95 14. 06 5. 40 3.56 21. 16 7. 31 0.37 6. 70 2.29 0. 87 2 .25 
9(5-102 0.93 24. 10 30. 89 14. 00 5. 36 3.56 21. 16 7. 12 0.25 6. 69 2.29 G. 87 2 .25 
12(5-132 1.68 20. 20 17. 92 9. 66 5. 84 6.34 38. 35 6. 93 0.00 7. 87 2.86 0. 12 1 .30 
133-144 2.12 19. 95 17. 34 8. 90 4. 68 4.78 42. 23 6. 94 0.00 8. 06 2.99 0 . 03 1 .24 
185-192 8.02 14. 37 14. 74 9. 68 5. 48 4.68 43. 03 6. 97 0. 00 8. 08 3.08 0. 05 1 .30 
Access Tube # 
Depth >62 62-31 31-16 16-8 8-4 4-2 <2 
(itches) (%) (%) (%) (%) (%) (%) (%) 
[1 
-4 5 .26 25. 03 29. 79 12. 72 5. 60 4. 50 17. 10 
D. -8 3 .19 26. 44 30. 83 12. 70 5. 96 4. 18 16. 70 
E -12 5 .01 25. 60 31. 77 12. 56 5. 28 4. 08 15. 70 
1:: -16 1 .71 23. 82 32. 89 14. 30 6. 44 4. 10 16. 74 
IE. -20 1 .61 25. 03 33. 35 13. 80 5. 86 3. 70 16. 64 
20 -24 1 .27 26. 30 34. 41 13. 26 5. 34 3. 48 15. 94 
21 -28 1 .26 27. 11 33. 21 13. 04 5. 50 3. 50 16. 38 
2 El -32 0 .80 26. 23 34. 79 14. 02 5. 54 3. 74 14. 88 
32 -36 1 .10 26. 33 32. 95 14. 24 5. 78 4. 02 15. 58 
36 -40 0 .90 26. 64 34. 29 12. 04 5. 84 3. 86 16. 42 
40 -44 0 .60 24. 81 33. 29 14. 08 5. 96 3. 84 17. 42 
4L -48 0 .54 24. 04 35. 63 13. 62 5. 30 3. 64 17. 22 
4 El -54 0 .62 22. 16 33. 69 15. 14 6. 04 3. 92 18. 42 
51> -60 0 .70 23. 06 30. 41 14. 32 6. 22 3. 82 21. 46 
60 -66 0 .72 23. 69 30. 83 13. 82 6. 08 3. 48 21. 38 
60 -72 0 .76 23. 52 30. 89 13. 78 5. 92 3. 54 21. 58 
7:: -78 0 .86 23. 48 30. 79 14. 02 6. 02 3. 52 21. 30 
7fi -84 2 .51 23. 77 26. 22 12. 88 6. 32 4. 58 23. 70 
Bit -90 2 .61 22. 10 21. 96 10. 78 6. 16 5. 36 31. 03 
90 -96 2 .45 21. 03 19. 06 9. 86 6. 60 6. 50 34. 49 
CaCOg TC PAM Std. Skew- Kur-
(%) (%) dev. ness tosis 
1. 74 6 
12. 14 1. 46 6 
11. 02 1. 32 6 
10. 34 1. 24 6 
8. 69 1. 04 6 
8. 45 1. 01 6 
7. 61 0. 91 6 
8. 85 1. 06 6 
8. 62 1. 03 6 
7. 30 0. 88 6 
5. 83 0. 70 6 
5. 15 0. 62 6 
4. 26 0. 51 6 
0. 33 6 
0. 31 6 
0. 30 6 
0. 31 6 
0. 00 6 
0. 00 7 
0. 00 7 
2. 20 0. 93 2 .59 
2. 15 0. 99 2 .69 
2. 13 1 . 03 2 . 84 
2. 11 1. 00 2 .71 
2. 11 1 . 04 2 .78 
2. 07 1. 11 2 .93 
2. 10 1 . 09 2 .85 
2. 01 1. 15 3 .07 
2. 05 1 . 09 2 .90 
2. 10 1. 08 2 .81 
2. 12 1 . 02 2 .67 
2. 11 1. 07 2 .75 
2. 15 0. 97 2 .54 
2. 29 0. 83 2 . 20 
2. 30 0. 85 2 .22 
2. 30 0. 85 2 . 20 
2. 29 0. 85 2 .23 
2. 43 0. 68 1 .95 
2. 69 0. 39 1 .51 





















Access Tube * 20 
Depth >62 62-31 31-16 16-8 8-4 4-2 <2 pH CaCO3 TC PAH Std. Skew- Kur-
(irches) (%) (95) (%) (%) (%) (%) (%) (%) (%) dev. ness tosis 
0-il 5 .84 25. 21 29. 22 10. 16 4. 76 3. 86 20. 94 7. 13 2. 66 6. 53 2. 39 0, 83 2 .24 
l.-8 2 ,97 28. 32 27. 67 10. 58 4. 78 3. 56 22. 12 7. 29 1. 74 6. 62 2. 41 0. 83 2 .15 
£1-12 1 .30 29. 68 27. 19 9. 50 4. 06 3. 16 25. 10 7. 39 1. 60 6. 78 2. 52 0. 76 1 .92 
12-16 1 ,14 28. 00 27. 59 9. 72 4. 36 3. 30 25. 88 7. 21 1. 64 6. 86 2. 54 0. 71 1 .85 
lei-20 3 .96 28. 21 28. 01 11. 66 5. 64 4. 38 18. 14 7. 40 1. 58 6. 42 2. 25 0. 92 2 .48 
2(1-24 4 .41 25. 22 29. 15 12. 52 6. 26 4. 50 17. 94 7. 57 1. 83 6. 46 2. 23 0. 90 2 .48 
2i--28 3 .24 25. 13 29. 39 12. 92 6. 90 5. 02 17. 40 7. 57 15. 51 1. 86 6. 49 2. 18 0. 90 2 . 50 
2(1-32 4 .82 23. 91 4:8. 59 12. 44 6. 60 5. 10 18. 54 7. 55 18. 29 2. 19 6. 52 2. 26 0. 83 2 .37 
32-36 3 .70 24. 67 29. 87 13. 18 6. 46 4. 94 17. 18 7. 60 16. 37 1. 96 6. 46 2. 18 0. 91 2 .54 
3(>-40 3 .02 23. 67 31. 55 12. 88 5. 92 4. 48 18. 48 7. 70 13. 95 1. 67 6. 53 2. 22 0. 91 2 .46 
IKI-44 2 .04 24. 73 32. 71 12. 50 5. 58 4. 06 18. 38 7. 71 13. 00 1. 56 6. 51 2. 20 0. 96 2 .53 
— 48 2 .91 25. 01 31. 87 12. 30 5. 26 3. 94 18. 70 7. 65 13. 44 1. 61 6. 49 2. 23 0. 94 2 .49 
5'(— 60 1 .78 23. 53 33. 35 13. 14 5. 56 3. 60 19. 04 7. 57 9. 33 1. 12 6. 56 2. 21 0. 95 2 . 49 
6(1 — 72 0 .81 22. 71 35. 99 13. 58 5. 46 3. 24 18. 20 7. 34 6. 00 0. 72 6. 53 2. 15 1 . 03 2 .65 
7ÎK 84 0 .60 28. 78 34. 05 11. 92 4. 36 3. 08 17. 20 7. 51 6. 62 0. 79 6. 37 2. 14 1. 12 2 .83 
9()— 105 0 .49 20. 52 36. 49 15. 92 6. 02 3. 32 17. 24 7. 47 2. 05 0. 25 6. 54 2. 07 1 . 05 2 .76 
10!)-108 0 .86 22. 58 30. 73 14. 34 7. 70 1. 62 22. 16 7. 40 0. 23 6. 76 2. 31 0. 85 2 . 21 
100-114 1 .10 24. 59 29. 73 13. 48 5. 70 3. 54 21. 86 7. 38 0. 22 6. 73 2. 33 0. 83 2 .17 
15(5- 162 26 .71 13. 50 10. 18 7. 18 5. 06 4. 04 33. 33 7. 31 0. 00 6. 99 3. 17 0. 29 1 . 38 
1 so­186 25 .19 12. 72 10. 12 7. 56 6. 78 6. 60 31. 03 7. 69 0. 00 6. 99 3. 05 0. 26 1 .44 
Access Tube # 21 
Depth >62 62-31 31-16 16-8 8-4 4-2 <2 pH CaCOg TC PAM Std. Skew- Kur-
(irches) (%) (%) {%) {%) {%) {%) {%) {%) (%) dev. ness tosis 
C-4 2. 75 34. 04 29. 41 8. 12 4-64 3. 22 23. 32 7. 13 2. 56 6. 91 2. 55 0. 42 1 .64 
4-8 1. 34 30. 25 29. 01 8. 44 4. 42 2. 66 23. 88 7. 44 1. 72 6. 69 2. 48 0. 83 2 .04 
e-12 1. 02 30. 95 28. 85 8. 50 4. 04 2. 20 24. 44 7. 30 1. 60 6. 70 2. 50 0. 83 2 .02 
12-16 1 . 89 31. 86 28. 34 8. 20 3. 84 2. 30 23. 56 7. 25 1. 55 6. 61 2. 48 0. 86 2 . 10 
16-20 1. 57 31. 90 27. 53 8. 62 3. 96 2. 10 24. 68 7. 27 1. 73 6. 71 2. 53 0. 79 1 .97 
20-24 0. 85 28. 00 28. 23 9. 52 4. 44 2. 86 26. 10 7. 12 2. 11 6. 87 2. 54 0. 72 1 .85 
2&-28 0. 61 27. 21 29. 85 8. 90 4. 78 2. 52 26. 14 7. 26 1. 87 6. 88 2. 54 0. 73 1 .85 
2£:-32 0. 70 27. 71 28. 87 9. 12 4. 26 3. 00 26. 34 7. 21 1. 71 6. 89 2. 55 0. 71 1 .83 
3;:-36 0. 66 28. 33 28. 77 8. 64 4. 42 3. 00 26. 18 6. 79 1. 62 6. 87 2. 55 0. 72 1 .84 
36-4 0 0. 66 27. 64 29. 39 8. 72 4. 12 2. 74 26. 73 6. 42 1. 45 6. 90 2. 57 0. 71 1 .81 
40-44 0. 77 28. 04 29. 05 8. 64 4. 10 3. 30 26. 10 6. 40 1. 42 6. 87 2. 55 0. 72 1 .84 
4tJ -48 0. 73 27. 15 29. 81 8. 90 4. 10 2. 98 26. 32 6. 58 1. 34 6. 89 2. 55 0. 72 1 .83 
51-60 0. 74 28. 34 29. 45 8. 66 3. 94 2. 94 25. 92 7. 00 1. 01 6. 84 2. 54 0. 74 1 .87 
66-72 0. 88 27. 79 30. 35 8. 58 4. 42 2. 84 25. 32 7. 18 5. 48 0. 66 6. 82 2. 51 0. 75 1 .90 
96-102 0. 81 28. 88 30. 55 9. 06 3. 98 3. 24 23. 48 7. 45 3. 78 0. 45 6. 70 2. 44 0. 84 2 .07 
120-126 0. 85 25. 09 32. 83 10. 78 5. 28 3. 50 21. 66 7. 43 2. 33 0. 28 6. 68 2. 33 0. 88 2 .22 
126-132 2. 65 24. 25 32. 97 11. 58 5. 30 3. 86 19. 42 7. 63 3. 43 0. 41 6. 54 2. 26 0. 92 2 .42 
132-138 1, 84 26. 37 33. 29 10. 72 5. 14 3. 82 18. 82 7. 60 2. 48 0. 30 6. 49 2. 23 0. 98 2 .51 
160-174 2. 34 27. 41 33. 69 10. 70 5. 20 3. 66 17. 00 7. 59 6. 90 0. 83 6. 36 2. 16 1. 06 2 .75 
180-186 4. 57 28. 12 34. 91 10. 16 4. 62 3. 10 14. 52 7. 66 8. 56 1. 03 6. 14 2. 06 1. 18 3 .21 
Access Tube # 22 
Depth >62 62-31 31-16 16-8 8-4 4-2 <2 pH CaCO] TC PAM Std. Skew- Kur-
(inches) (%) (%) {%) (%) (%) (%) (%) (%) (%) dev. ness tosis 
0 -6  0  . 63  23 .  62  27 .  91  11 .  90  5 .  66  4 .  06  26 .  22  6 .  98  3 .  38  7 .  01  2 .  50  0 .  65  1  . 79  
6 -12  0  . 53  25 .  37  27 .  07  11 .  66  5 .  12  3 .  52  26 .  73  6 .  30  2 .  18  7 .  00  2 .  53  0 .  65  1  . 77  
12 -18  0  . 47  23 .  40  27 .  03  11 .  90  4 .  96  3 .  70  28 .  55  6 .  12  2 .  00  7 .  14  2 .  58  0 .  58  1  . 66  
18 - 24  0  . 49  21 .  84  27 .  35  12 .  28  5 .  32  3 .  84  28 .  89  6 .  30  2 .  42  7 .  19  2 .  58  0 .  55  1  . 64  
24 -3  0  0  . 73  21 .  51  26 .  32  12 .  72  5 .  94  3 .  80  28 .  97  6 .  40  1 .  56  7 .  21  2 .  58  0 .  54  1  . 63  
3  0 -36  0  . 63  22 .  72  27 .  15  12 .  00  5 .  86  3 .  78  27 .  86  6 .  49  0 .  73  7 .  12  2 .  55  0 .  59  1  . 69  
3  6 - 42  0  . 72  23 .  76  26 .  93  11 .  78  5 .  82  3 .  82  27 .  17  6 .  49  0 .  63  7 .  06  2 .  54  0 .  61  1  . 73  
4  2 - 48  0  . 72  23 .  67  27 .  41  11 .  74  5 .  66  3 .  90  26 .  91  6 .  43  0 .  30  7 .  05  2 .  53  0 .  62  1  . 75  
54 -60  0  . 83  21 .  86  29 .  63  13 .  84  5 .  90  4  .  08  23 .  86  6 .  63  0 .  18  6 .  90  2 .  39  0 .  73  1  . 98  
66 -72  0  . 93  24 .  59  29 .  97  12 .  06  5 .  28  4 .  04  23 .  12  6 .  69  0 .  14  6 .  80  2 .  39  0 .  78  2  . 04  
78 -84  0  . 99  25 .  69  29 .  75  12 .  28  5 .  36  4 .  14  21  .  78  6 .  53  1 .  28  0 .  15  6 .  71  2 .  34  0 .  83  2  . 16  
SO-96  1  . 44  25 .  82  31 .  15  12 .  04  5 .  06  3 .  86  20 .  62  6 .  51  1 .  84  0 .  22  6 .  62  2 .  30  0 .  89  2  . 30  
1C2 -108  1  . 24  24 .  17  30 .  11  13 .  32  6 .  04  4 .  28  20 .  84  6 .  57  2 .  61  0 .  31  6 .  70  2 .  29  0 .  84  2  . 23  
114 -120  1  . 54  24 .  99  29 .  93  13 .  18  5 .  78  4 .  34  20 .  24  6 .  71  6 .  50  0 .  78  6 .  64  2 .  28  0 .  86  2  . 29  
126 -132  1  .  31  24 .  80  32 .  73  14 .  46  6 .  70  4 .  92  15 .  08  7 .  25  6 .  85  0 .  82  6 .  41  2 .  03  1  .  04  2  . 85  
138 -144  0  . 86  23 .  65  33 .  33  16 .  42  6 .  64  5 .  20  13 .  90  7 .  30  4 .  43  0 .  53  6 .  39  1 .  95  1  .  07  3  . 00  
15  0 -156  1  . 34  23 .  37  34 .  31  15 .  58  7 .  12  3 .  80  14 .  48  7 .  43  4 .  37  0 .  52  6 .  37  1 .  98  1 .  10  3  . 04  
162 -168  0  . 84  27 .  25  32 .  95  12 .  36  5 .  42  4 .  00  17 .  18  7 .  42  0 .  00  6 .  43  2 .  14  1  .  04  2  . 70  
112 -178  0  . 81  25 .  44  35 .  95  13 .  78  5 .  38  3 .  50  15 .  14  7 .  50  6 .  31  0 .  76  6 .  34  2 .  02  1  .  16  3  . 07  
166 -192  0  . 91  23 .  65  34 .  51  16 .  06  6 .  10  4 .  08  14 .  68  7 .  40  7 .  15  0 .  86  6 .  38  1 .  98  1  .  11  3  . 04  
Access Tube # 24 
Depth >62 62-31 31- 16 16-8 8-4 4-2 <2 pH CaCOg TC PAM Std. Skew- Kur-
(inches) {%) {%) (%) {%) {%) (%) (%) {%) {%) dev. ness tosis 
0-6 1 .05 23. 48 25. 88 10. 92 5. 40 3. 58 29. 68 6. 88 1. 84 7. 19 2. 64 0. 53 1 .59 
6-12 0 .85 24. 87 25. 76 11. 88 4. 98 3. 94 27. 71 6. 69 0, 66 7. 07 2. 57 0. 60 1 .70 
12-18 0 .80 26. 17 25. 76 11. 64 5. 38 4. 20 26. 04 6. 83 0. 43 6. 97 2. 52 0. 65 1 .80 
18-24 0 .90 23. 72 27. 09 12. 56 6. 20 4. 02 25. 50 6. 85 0. 26 6. 98 2. 47 0. 66 1 .84 
24-32 1 .12 27. 77 27. 81 12. 04 5. 10 4. 14 23. 02 6. 84 0. 18 6. 81 2. 42 0. 70 1 .95 
32-36 1 .29 26. 65 27. 95 12. 10 5. 48 4. 28 22. 24 6. 91 0. 15 6. 73 2. 37 0. 80 2 .09 
36-42 1 .16 26. 53 29. 57 11. 76 5. 06 3. 98 21. 94 6. 95 0. 12 6. 70 2. 36 0. 83 2 .15 
42-48 1 .09 24. 65 27. 83 13. 06 6. 14 4. 40 22. 82 6. 88 0. 65 0. 08 6. 82 2. 38 0. 75 2 .03 
5 4 — 60 0 .77 22. 46 28. 75 13. 76 6. 76 4. 32 23. 18 6. 82 1. 29 0. 15 6. 88 2. 36 0. 73 2 .01 
6 6— 72 0 .72 21. 16 27. 55 15. 54 7. 43 5. 24 22. 44 6. 73 0. 54 0. 06 6. 92 2. 31 0. 71 2 .02 
78-84 0 .71 21. 07 29. 43 16. 06 7. 16 5. 22 20. 34 6. 91 1. 15 0. 14 6. 79 2. 23 0. 80 2 .22 
90-96 0 .74 25. 42 32. 66 13. 50 6. 52 4. 44 16. 70 7. 30 5. 07 0. 61 6. 47 2. 10 1. 02 2 .69 
102-108 1 .27 23. 54 30. 25 15. 88 6. 18 4. 88 18. 00 7. 40 5. 22 0. 63 6. 59 2. 16 0. 92 2 .49 
114-120 1 .60 26. 83 34. 43 12. 52 5. 36 3. 96 15. 30 7. 51 7. 03 0. 84 6. 32 2. 05 1. 12 2 .98 
126-132 1 .34 28. 20 34. 13 12. 36 5. 14 3. 80 15. 02 7. 65 6. 96 0. 84 6. 28 2. 04 1. 15 3 .05 
138-144 2 . 10 25. 03 33. 99 13. 90 5. 62 3. 72 15. 64 7. 69 8. 90 1. 07 6. 36 2. 06 1. 08 2 .92 
150-156 2 .35 20. 77 35. 43 16. 14 5. 90 4. 34 15. 06 7. 70 10. 36 1. 24 6. 41 2 . 01 1. 06 2 .95 
Access Tube * 25 
Depth >62 62-31 31-16 16-8 8-4 U-2 <2 pH CaCOg TC PAM Std. Skew- Kur-
(inches) (%) (%) {%) (%) (%) (%) {%) (5f) (%) dev. ness tosis 
0—6 0 ,96 23, 82 25. 26 10. 90 5. 22 3. 64 30. 19 6. 65 1. 79 7. 22 2. 66 0. 51 1 .57 
5-12 0 .58 22. 80 25. 18 12. 18 5. 70 3. 58 29. 97 6. 49 1. 15 7. 25 2. 62 0. 51 1 .58 
12-18 0 .57 20. 30 26. 66 13. 72 6. 30 3. 92 28. 53 6. 58 0. 62 7. 22 2. 54 0. 55 1 . 6 6  
18-24 0 .48 19. 96 26. 93 14. 24 6. 56 4. 22 27. 61 6. 58 0. 32 7. 18 2. 50 0. 57 1 .71 
24-30 0 ,57 18. 31 27. 85 15. 64 6. 90 4. 40 26. 32 6. 71 0. 20 7. 14 2. 43 0. 61 1 .79 
30-36 0 ,58 21. 17 29. 21 14. 28 6. 20 3. 86 24. 70 6. 80 0. 19 6. 97 2. 41 0. 70 1 .92 
36-42 0 ,46 21. 28 29. 09 14. 40 6. 22 4. 10 24. 44 6. 97 0. 10 6. 97 2. 39 0. 71 1 .93 
42-48 0 ,75 22. 30 29. 79 13. 56 5. 84 3. 96 23. 80 6. 80 0. 09 6. 89 2. 39 0. 74 1 .99 
54-60 0 ,70 22. 60 30. 25 14. 40 6. 14 3. 82 22. 08 6. 76 0. 50 0. 06 6. 80 2. 32 0. 81 2 . 14 
6 0—66 0 .98 21. 89 32. 61 16. 40 6. 56 4. 34 17. 22 7. 41 4. 90 0. 59 6. 56 2. 10 0. 97 2 .64 
72-78 1 .09 24. 12 34. 45 15. 52 4. 72 3. 72 16. 38 7. 54 6. 44 0. 77 6. 42 2. 07 1. 08 2 .87 
84-90 0 ,79 22. 51 33. 77 15. 80 6. 06 3. 94 17. 12 7. 51 6. 13 0. 74 6. 52 2. 09 1 , 02 2 .70 
102-108 0 ,71 26. 18 33. 83 13. 96 5. 36 3. 74 16. 22 7. 45 5. 90 0. 71 6. 40 2. 08 1.  09 2 . 86 
114-120 0 ,60 23. 28 34. 17 15. 46 5. 86 3. 94 16. 68 7. 50 6. 30 0. 76 6. 49 2. 07 1 . 05 2 .77 
Access Tube # 26 
Depth >62 62-31 31-16 16-8 8-4 4-2 <2 pH CaC0 3 TC PAM Std. Ske w- Kur 
(inches) (%) (%) (%) (%) (%) (%) {%) (%) (%) dev. ness tosi: 
0-6 0.81 22. 33 28. 55 12. 64 5. 30 3. 80 26. 56 6.65 1 .38 7. 03 2. 50 0.64 1 .79 
6-12 0.69 23. 01 30. 13 13. 94 5. 72 3 . 48 23. 02 6.58 0 .41 6. 82 2. 36 0.79 2 .07 
12-18 0.41 22. 60 30. 84 14. 78 5. 62 3. 84 21. 90 6.49 0 .24 6. 78 2. 30 0.83 2 .17 
18-24 0.31 20. 34 30. 25 15. 50 6. 08 3. 84 23. 68 6.47 0 . 19 6. 93 2. 35 0.75 2 .01 
24-30 0.37 19. 59 31. 47 16. 50 6. 00 4. 02 22. 04 6.68 0 . 17 6. 85 2. 28 0.81 2 .15 
30-36 0.66 23. 21 32. 45 16. 08 6. 34 4. 28 16. 98 7.39 4.94 0 .59 6. 53 2. 09 1 .00 2 .67 
36-42 0.73 22. 44 31. 33 15. 86 6. 68 4. 54 18. 42 7.40 6.74 0 .81 6. 63 2. 15 0. 92 2 .47 
42-48 0.94 24. 07 33. 21 14. 54 6. 00 3. 94 17. 30 7.40 6.48 0 .78 6. 50 2. 12 1 .01 2 .67 
54-60 0.58 24. 34 34. 93 15. 74 5. 48 3 . 90 15. 02 7.43 5.68 0 . 68 6. 38 2. 00 1. 13 3 .04 
66-72 0.98 26. 49 34. 51 14. 08 5. 32 3. 52 15. 10 7.31 4.78 0 .57 6. 32 2. 02 1.15 3 . 06 
78-84 0.89 23. 10 32. 59 14. 80 6. 42 4. 58 17. 62 7.46 5. 41 0 . 65 6. 56 2. 13 0.96 2 . 57 
90-96 0.87 24. 49 34. 43 14. 38 5. 46 4. 18 16. 18 7.40 5.56 0 .67 6. 43 2. 07 1 .07 2 .83 
102-108 1.02 27. 63 35. 13 13. 22 4. 98 3. 78 14. 24 7.58 6.43 0 .77 6. 26 1. 99 1, 20 3 .20 
114-120 1 .02 25. 73 35. 19 12. 88 5. 32 3. 98 15. 88 7. 47 5. 83 0 .70 6. 38 2. 07 1.10 2 .90 
126-132 1.21 26. 72 36. 09 11. 82 4. 76 3. 64 15. 76 7.34 3.80 0 . 46 6. 32 2. 07 1. 15 2 .99 
138-144 0.55 21. 55 34. 65 15. 34 5. 74 3. 72 18. 44 7.30 2.24 0 .27 6. 60 2. 14 0.99 2 .57 
150-156 0.25 17. 06 37. 05 15. 50 7. 98 2. 70 19. 44 7.19 0.71 0 .09 6. 72 2. 14 0. 96 2 .49 
162-168 0.44 20. 97 34. 83 15. 90 5. 94 3. 10 18. 82 7. 13 1.09 0 . 13 6. 62 2. 15 0.99 2 .56 
174-180 0.32 21. 47 37. 97 15. 48 5. 28 3. 10 16. 38 7.20 2.10 0 .25 6. 46 2. 04 1 . 13 2 .95 
186-192 0.39 18. 53 36. 13 16. 68 5. 66 3. 02 19. 58 7.11 0 .13 6. 68 2. 16 0.97 2 .50 
Access Tube # 27 
Depth >62 62-31 31-16 16-8 8-4 4-2 <2 pH CaCOg TC PAM Std. Skew- Kur-
(inches) (%) {%) (%) (%) (%) (%) {%) (%) {%) flev. ness tosis 
0—6 0 .70 24. 02 25. 26 11. 68 5. 68 3. 16 29. 49 6. 30 1. 69 7. 18 2. 62 0. 54 1 .61 
6-12 0 .63 23. 85 24. 78 11. 84 5. 64 3. 18 30. 07 5. 61 1. 11 7. 22 2. 64 0. 52 1 .58 
12-18 0 .62 24. 14 25. 28 11. 38 5. 46 3. 40 29. 71 5. 57 0. 97 7. 20 2. 63 0. 53 1 . 59 
18-24 0 .75 20. 21 24. 10 12. 34 6. 18 3. 94 32. 47 6. 03 0. 69 7. 45 2. 68 0. 40 1 .47 
24-30 0 .74 21. 09 23. 86 12. 78 6. 16 3. 78 31. 59 6. 34 0. 50 7. 39 2. 66 0. 43 1 .50 
30-36 0 .60 20. 44 28. 03 12. 96 5. 64 3. 42 28. 91 6. 32 0. 34 7. 09 2. 51 0. 63 1 .75 
36-42 0 .35 21. 39 29. 21 12. 72 5. 52 3. 52 27. 29 6. 30 0. 24 7. 12 2. 49 0. 61 1 .74 
42-48 0 .40 20. 32 28. 71 13. 46 5. 86 4. 20 27. 05 6. 30 0. 23 7. 20 2. 56 0. 56 1 .65 
54-60 0 .54 26. 03 31. 03 11. 94 4. 92 3. 20 22. 34 6. 22 0. 11 6. 71 2. 36 0. 86 2 .16 
66-72 0 .48 24. 72 33. 09 12. 36 4. 98 2. 74 21. 62 6. 22 0. 10 6. 68 2. 31 0. 91 2 .27 
Access Tube # 28 
Depth >62 62-31 31-16 16-8 8-4 4-2 <2 pH CaCO3 TC PAM Std. Skew- Kur-
(iiches) (%) {%) (%) {%) (%) (%) {%) (%) (%) dev. ness tosis 
D-6 1. 15 26. 54 29. 47 8. 42 4. 16 3. 24 27. 03 6. 43 2. 41 6. 93 2. 58 0. 68 1 .77 
5-12 0. 57 25. 17 26. 64 10. 86 4. 50 3. 70 28. 55 6. 30 1. 34 7. 10 2. 61 0. 59 1 .66 
12-18 0. 65 24. 47 26. 56 10. 40 4. 96 3. 78 29. 17 6. 01 1. 16 7. 15 2. 62 0. 56 1 .62 
13-24 0. 60 20. 99 27. 21 1 1 .  50 5. 02 4. 00 30. 69 6. 09 0. 60 7. 30 2. 64 0. 49 1 . 54 
24-30 0. 56 20. 11 27. 45 12. 32 5. 30 4. 14 30. 13 6. 09 0. 38 7. 29 2. 61 0. 50 1 .57 
30-36 0. 69 20. 52 27. 46 12. 62 5. 50 3. 92 29. 29 6. 11 0. 20 7. 23 2. 58 0. 53 1 .62 
3 5-42 0. 66 22. 50 26. 91 13. 00 5. 32 3. 48 28. 13 6. 11 0. 20 7. 13 2. 56 0. 59 1 .69 
4 2-48 0. 97 21. 44 27. 29 13. 16 6. 02 3. 78 27. 35 6. 10 0. 15 7. 11 2. 52 0. 59 1 .73 
5 t-6 0 0. 65 19. 53 30. 17 13. 80 5. 70 4. 06 26. 08 6. 08 0. 14 7. 06 2. 45 0. 65 1 .82 
6 5-72 0. 91 24. 78 31. 39 11. 46 4. 78 3. 42 23. 26 6. 10 0. 07 6. 77 2. 40 0. 81 2 .07 
7 3-84 0. 56 19. 95 33. 03 13. 22 5. 12 3. 72 24. 40 6. 11 0. 09 6. 93 2. 39 0. 75 1 .97 
93-96 0. 25 19. 90 36. 71 14. 46 4. 68 3. 46 20. 54 6. 03 0. 02 6. 70 2. 22 0. 94 2 .38 
102-108 0. 37 18. 72 36. 17 15. 44 5. 28 3. 30 20. 72 6. 06 0. 08 6. 74 2. 22 0. 92 2 . 35 
114-120 0. 24 20. 71 38. 07 14. 28 4. 66 2. 78 19. 26 6. 10 0. 16 6. 60 2. 17 1 . 03 2 .59 
125-132 0. 31 19. 03 35. 25 15. 12 5. 40 3. 66 21. 22 6. 20 0. 16 6. 78 2. 24 0. 89 2 .27 
133-144 0. 31 18. 97 33. 97 15. 46 5. 88 3. 66 21. 74 6. 20 0. 16 6. 82 2. 26 0. 85 2 .21 
150-156 0. 71 20. 99 32. 24 13. 82 5. 40 3. 66 23. 16 6. 30 0. 29 6. 85 2. 35 0. 79 2 .07 
162-168 0. 90 22. 06 32. 01 13. 34 5. 22 3. 10 23. 36 6. 25 0. 27 6. 82 2. 37 0. 80 2 .07 
174-180 1. 10 22. 43 29. 69 13. 70 5. 56 4. 04 23. 48 6. 40 0. 18 6. 86 2. 38 0. 75 2 .01 
185-192 1. 43 22. 31 26. 85 12. 26 4. 94 3. 90 28. 31 6. 33 0. 10 7. 12 2. 58 0. 57 1 .67 
Access Tube # 29 
Depth >62 62-31 31-16 16-8 8-4 4-2 <2 pH CaCOg TC PAN Std. Skew- Kur-
(inches) (%) (%) (%) {%) {%) (%) {%) (%) (%) dev. ness tosis 
0—6 0 .94 25. 50 26. 36 11. 26 4. 84 3. 32 27. 77 5. 72 2. 18 7. 04 2. 58 0. 62 1 .71 
6-12 0 .65 24. 68 26. 16 11. 40 5. 02 3 . 48 28. 61 5. 99 1. 51 7. 11 2. 60 0. 58 1 .66 
12-18 0 .60 24. 47 26. 24 11. 10 5. 34 3. 38 28. 87 6. 21 1. 39 7. 13 2. 61 0. 57 1 .64 
18-24 0 .54 22. 87 26. 08 11. 50 5. 70 3. 58 29. 73 6. 09 1. 12 7. 22 2. 62 0. 52 1 . 59 
24-30 0 .61 22. 77 26. 20 11. 28 6. 02 3. 24 29. 87 6. 10 0. 88 7. 23 2. 62 0. 52 1 .59 
30-36 0 .67 22. 39 26. 75 11. 40 5. 40 3. 50 29. 89 6. 10 0. 57 7. 23 2. 63 0. 52 1 . 59 
36-42 0 .68 21. 46 26. 77 12. 06 5. 66 3. 50 29. 87 6. 08 0. 52 7, 25 2. 61 0. 52 1 .59 
42-48 0 .73 21. 95 26. 87 12. 26 5. 72 3. 54 28. 93 6. 09 0. 48 7. 18 2. 58 0. 55 1 .64 
54-60 0 .65 23. 61 28. 96 11. 6 6 5. 30 3. 04 26. 77 6. 10 0. 26 7. 00 2. 52 0 . 67 1 .79 
66-72 0 .63 22. 03 31. 67 12. 10 5. 30 3. 44 24 . 82 6. 08 0. 18 6. 92 2. 43 0. 74 1 . 93 
Access Tube # 30 
Depth >62 62-31 31-16 16-8 8-4 4-2 <2 pH CaCO^ TC PAM Std. Skew- Kur-
(inches) (%) {%) {%) (%) {%) (%) (%) (%) (%) dev. ness tosis 
0-4 0 .87 26. 01 27. 11 10. 84 4. 84 3. 14 27. 19 6. 30 2. 13 6. 99 2. 57 0. 65 1 .76 
4-8 0 .70 24. 36 25. 88 11. 04 6. 32 3. 12 28. 57 6. 09 1. 68 7. 13 2. 59 0. 57 1 .66 
8-12 0 .72 25. 95 25. 95 10. 72 5. 08 3. 36 28. 23 6. 03 1. 76 7. 07 2. 60 0. 60 1 .68 
12-16 0 .73 26. 16 26. 28 11. 1 6 4. 94 3. 38 27. 35 6. 04 1. 68 7. 01 2. 57 0. 63 1 .74 
16-20 0 .63 26. 85 26. 18 10. 80 4. 84 3. 10 27. 59 6. 03 1. 59 7. 01 2. 58 0. 64 1 .73 
20-24 0 .68 26. 64 25. 46 10. 64 5. 34 2. 88 28. 35 6. 04 1. 61 7. 06 2. 61 0. 61 1 . 68 
24-28 0 .93 24. 88 25. 68 11. 12 5. 22 3. 20 28. 97 6. 00 0. 90 7. 12 2. 62 0. 57 1 .64 
28-32 0 .81 24. 49 26. 04 11. 46 5. 20 3. 36 28. 65 6. 10 0. 69 7. 12 2. 60 0. 58 1 .66 
32-36 0 .87 24. 63 26. 10 1 1 .  36 5. 48 3. 40 28. 15 6. 19 0. 61 7. 09 2. 59 0. 59 1 .68 
36-40 0 .86 23. 05 25. 94 12. 28 5. 66 3. 92 28. 29 6. 09 0. 60 7. 14 2. 57 0. 56 1 .67 
4 0-4 4 0 .69 22. 28 26. 70 12. 38 5. 94 4. 02 27. 99 6. 11 0. 58 7. 14 2. 55 0. 57 1 .68 
44-48 0 .58 22. 23 26. 44 12. 30 5. 94 3. 82 28. 69 6. 11 0. 53 7. 18 2. 57 0. 55 1 .65 
54-60 0 .89 22. 92 26. 20 11. 64 5. 34 3. 58 29. 43 6. 23 0. 30 7. 19 2. 62 0. 54 1 .61 
65-72 0 .92 22. 54 25. 32 12. 34 5. 80 3. 62 29. 45 6. 20 0. 26 7. 21 2. 61 0. 52 1 .61 
78-84 0 .74 24. 25 26. 26 12. 14 5. 72 3. 66 27. 23 6. 20 0. 18 7. 06 2. 54 0. 61 1 .73 
90-96 0 .71 24. 92 27. 15 12. 10 5. 28 3. 68 26. 16 6. 30 0. 20 6. 98 2. 51 0. 66 1 .81 
102-108 0 .83 22. 00 27. 99 12. 46 5. 48 3. 46 27. 79 6. 35 0. 28 7. 11 2. 55 0. 60 1 .71 
114-120 0 .90 22. 74 27. 09 12. 46 5. 64 3. 80 27. 37 6. 25 0. 22 7. 08 2. 54 0. 60 1 .73 
126-132 0 .94 22. 31 28. 17 13. 10 5. 64 3. 90 25. 94 6. 43 0. 17 7. 01 2. 48 0. 66 1 .82 
138-144 1 .23 26. 22 30. 09 11. 92 4. 76 3 . 04 22. 74 6. 40 0. 09 6. 71 2. 39 0. 84 2 .13 
150-156 0 .91 24. 72 31. 21 12. 02 4. 86 3. 26 23. 02 6. 55 0. 10 6. 76 2. 38 0. 82 2 . 10 
162-168 0 .98 25. 95 29. 73 12. 26 5. 04 3. 42 22. 62 6. 48 0. 10 6. 73 2. 38 0. 82 2 .12 
174-180 1 .80 23. 91 28. 41 13. 16 6. 06 3. 84 22 . 82 6. 59 0. 07 6. 79 2. 38 0. 76 2 .06 
186-192 0 .47 20. 37 28. 45 14. 42 6. 34 4. 00 25. 92 6. 68 0. 57 7. 06 2. 44 0. 65 1 .83 
198-204 1 .88 23. 21 30. 31 12. 24 5. 56 4. 30 22. 50 6. 70 0. 11 6. 77 2. 37 0. 78 2 .08 
210-216 0 .28 19. 32 34. 93 16. 02 5. 84 2. 94 20. 66 6. 71 0. 08 6. 74 2. 21 0. 92 2 .37 
Road Cut Site ( 0 0 )  
Dopth >62 62-31 31-16 16-8 8-4 4-2 <2 pH CaCO^ TC PAM Std. Skew- Kur-
(inches) (%) (%) (%) (*) (%) {%) (%) (%) (%) dev. ness tosis 
32^-330 0 .91 25. 15 25. 40 12. 30 5. 14 3. 54 27. 55 6. 75 0. 00 7. 05 2. 57 0. 61 1 .72 
330-342 1 .36 24. 43 25. 64 12. 48 5. 04 3. 12 27. 93 7. 10 0. 00 7. 06 2. 58 0. 60 1 .71 
3461-354 1 .39 23. 76 24. 84 12. 28 5. 06 3. 40 29. 27 6. 75 0. 00 7. 16 2. 63 0. 54 1 .62 
36(1-366 1 .72 25. 33 23. 82 12. 24 5. 60 3. 88 27. 41 7. 10 0. 00 7. 04 2. 58 0. 58 1 .71 
372-378 2 .31 26. 45 21. 24 12. 52 6. 40 3. 66 27. 41 7. 29 0. 00 7. 03 2. 59 0. 57 1 .71 
38ii-390 2 .08 24. 24 23. 08 12. 48 6. 34 3. 46 28. 31 7. 20 0. 00 7. 11 2. 60 0. 54 1 .67 
39E-402 2 .34 26. 84 19. 74 12. 54 6. 32 3. 44 28. 77 7. 11 0. 00 7. 10 2. 65 0. 52 1 .64 
4061-414 2 .39 27. 78 20. 16 11. 86 6. 14 3. 78 27. 89 7. 14 0. 00 7. 04 2. 63 0. 55 1 .67 
420-426 0 .33 28. 29 22. 06 11. 84 5. 76 3. 46 28. 25 7. 15 0. 00 7. 08 2. 60 0. 58 1 .66 
43%-438 2 .09 27. 76 21. 89 10. 92 5. 98 2. 86 28. 41 7. 19 0. 00 7. 03 2. 64 0. 58 1 .67 
4411-450 1 .89 28. 19 21. 30 10. 84 4. 98 2. 72 30. 07 7. 23 0. 00 7. 12 2. 71 0. 53 1 .58 
450-456 2 .17 26. 00 20. 90 10. 52 4. 98 3. 08 32. 35 7. 23 0. 00 7. 29 2. 78 0. 43 1 .47 
456.-462 2 .49 24. 66 20. 00 10. 02 5. 36 3. 26 34. 21 7. 21 0. 00 7. 43 2. 83 0. 35 1 .40 
462-468 2 .60 23. 01 19. 36 10. 30 5. 10 3. 36 36. 27 7. 09 0. 00 7. 58 2. 88 0. 27 1 .34 
4661-474 2 .46 22. 88 19. 00 10. 18 5. 18 3. 23 37. 01 7. 18 0. 00 7. 63 2. 90 0. 25 1 .32 
47L-480 2 .44 22. 07 19. 06 9. 76 5. 30 3. 38 37. 99 7. 23 0. 00 7. 71 2. 92 0. 20 1 .29 
480-486 2 .24 21. 69 18. 46 9. 38 5. 94 3. 76 38. 53 7. 21 0. 00 7. 78 2. 92 0. 17 1 .29 
4 86.-492 2 .50 21. 44 18. 98 9. 98 5. 48 3. 40 38. 21 7. 11 0. 00 7. 74 2. 92 0. 19 1 .29 
492-498 2 .21 20. 94 20. 04 10. 20 5. 40 3. 24 37. 97 7. 09 0. 00 7. 73 2. 90 0. 21 1 .30 
490-504 1 .92 21. 33 20. 18 10. 36 5. 34 3. 26 37. 61 7. 17 0. 00 7. 71 2. 89 0. 22 1 .30 
500-510 1 .68 21. 73 20. 54 10. 48 4. 92 3 . 00 37. 65 7. 15 0. 00 7. 70 2. 89 0. 24 1 . 30 
510-516 0 .73 22. 23 20. 72 10. 08 4. 90 2. 94 38. 39 7. 17 0. 00 7. 75 2. 90 0. 22 1 .27 
51(5-522 1 .37 21. 24 20. 42 10. 26 4. 88 2. 92 38. 91 7. 16 0. 00 7. 79 2. 92 0. 20 1 .27 
522-528 1 .34 20. 72 20. 60 9. 96 4. 72 3. 24 39. 41 7. 00 0. 00 7. 83 2. 92 0. 18 1 .26 
520-534 1 .70 20. 97 20. 08 9. 52 5. 46 3. 48 38. 79 6. 95 0. 00 7. 80 2. 91 0. 18 1 .27 
530-540 1 .52 21. 12 19. 74 9. 26 5. 28 2. 98 40. 09 6. 81 0. 00 7. 87 2. 95 0. 15 1 .25 
540-546 1 .75 21. 07 19. 20 8. 74 5. 54 2. 92 40. 77 6. 89 0. 00 7. 91 2. 97 0. 12 1 .24 
54G-552 1 .44 22. 06 18. 34 8. 92 5. 40 3. 20 40. 63 6. 99 0. 00 7. 91 2. 97 0. 12 1 .24 
552-558 1 .90 20. 96 19. 06 8. 94 5. 40 3. 44 40. 29 7. 00 0. 00 7. 89 2. 96 0. 13 1 .25 
55IÎ-564 1 .83 21. 76 19. 26 9. 04 5. 30 3. 64 39. 17 6. 79 0. 00 7. 81 2. 94 0. 16 1 .26 
560-570 2 .51 21. 33 18. 86 9. 00 5. 58 3. 28 39. 43 6. 99 0. 00 7. 81 2. 95 0. 15 1 .27 
Dopth >62 62-31 31-16 16-8 8-4 4-2 <2 pH CaCOg TC PAM Std. Skew- Kur-
(inches) (%) {%) {%) {%) (X) (%) (%) {%) (%) dev. ness tosis 
570-576 2  .09  21.  69  19 .  76  8 .  06  5 .  64  3 .  20  39 .  55  7 .  03 0 .  00  7 .  82  2 .  96 0 .  16 1  .26  
576-582 2  .01  22.  04  19 .  50 8 .  84  5 .  62  2 .  92 39 .  07  7 .  10 0 .  00  7 .  78  2 .  94  0 .  18 1  .27  
58;>-588 2  .02  22.  19  20 .  04  9 .  36  5 .  64  3 .  02  37 .  73  7 .  08 0 .  00  7 .  69  2 .  91  0 .  22 1  .30  
580-594 1  .87  21.  14  20 .  70  9 .  76  5 .  82 3 .  36  37 .  35  6 .  89 0 .  00 7 .  70  2 .  88  0 .  23  1  .31  
594-600 1  .88  20.  44  20 .  84  10 .  04  5 .  56 3 .  36  37 .  87  7 .  08 0 .  00  7 .  74 2 .  88 0 .  21  1  .30  
600-606 2  .  13 19 .  95  21 .  16  10 .  06  5 .  88 3 .  62 37 .  19 7 .  02 0 .  00  7 .  71  2 .  86  0 .  22  1  .32  
606-612 2  .34  19 .  97  21 .  14  9 .  96  6 .  04  3 .  72  36 .  83  6 .  85  0 .  00 7 .  68  2 .  86  0 .  23 1  .33  
612-618 3  .  06 16 .  25  19 .  30  9 .  54  6 .  08 3 .  90 41 .  87 7 .  00 0 .  00  8 .  06  2 .  96  0 .  04  1  .26  
610-624 2  .62  15 .  81  17 .  36  9 .  34  5 .  96  3 .  92  44 .  99  7 .  01 0 .  00  8 .  30  3 .  01  0 .  06 1  .25  
62^-630 2  .41  14.  60 16 .  54  9 .  32  6 .  24 4 .  60  46 .  29  6 .  93  0 .  00  8 .  44  3 .  00 0 .  12 1  .27  
630-636 1  .75  15.  11  17 .  88  10 .  40  7 .  80 7 .  62 39 .  43 6 .  89 0 .  00  8 .  08  2 .  80  0 .  03  1  .34  
636-642 3  .33  13 .  65  18 .  72  12 .  22  7 .  74  5 .  66  38 .  67  6 .  83 0 .  00  7 .  97 2 .  81  0 .  08 1  .36  
642-648 6  .61  14.  32  15 .  46 10 .  70  6 .  64 4 .  60 41 .  67  6 .  99 0 .  00  8 .  04  3 .  00  0 .  01  1  .32  
640-654 8  .03  14.  87  14 .  22  10 .  56  5 .  52  4 .  08  42 .  71  6 .  98 0 .  00  8 .  04  3 .  08 0 .  03 1  .30  
654-660 7  .09  15 .  50  14 .  32  10 .  06  5 .  80  3 .  72 43 .  51  6 .  64 0 .  00  8 .  10  3 .  08  0 .  04 1  .29  
660—666 5  .24  14 .  58  14 .  60  9 .  48  5 .  70  4 .  66 45 .  73  6 .  83 0 .  00  8 .  33  3 .  07 0 .  13 1  .29  
666-672 7  .75  14.  90  14 .  46  10 .  16  5 .  64  4 .  08  43 .  01  6 .  62 0 .  00  8 .  07  3 .  08  0 .  03  1  .30  
672-678 10 .14  14.  94  14 .  60  10 .  24  5 .  32  4 .  08  40 .  67  6 .  62  0 .  00  7 .  84 3 .  08 0 .  03 1  .31  
670-684 10 .97  15 .  66  13 .  60  9 .  34 5 .  26  3 .  52 41 .  65  6 .  80 0 .  00  7 .  86 3 .  14  0 .  01  1  .29  
68U-690 19 .21  15.  02  11 .  50  8 .  02  4 .  98  3 .  48 37 .  79  6 .  94 0 .  00  7 .  41  3 .  20  0 .  15 1  .31  
690-696 20 .40  14 .  81  11 .  40 7 .  90  4 .  98  3 .  86 36 .  65  6 .  81 0 .  00  7 .  32 3 .  18  0 .  18 1  .32  
696-702 29 .29  13 .  68  10 .  12  6 .  74  4 .  48 3 .  54  32 .  15  7 .  01 0 .  00  6 .  82 3 .  17  0 .  37 1  .42  
702-708 20 .71  14.  30  11 .  72  7 .  70  5 .  14  3 .  90  36 .  53 7 .  10  0 .  00  7 .  32  3 .  18  0 .  18  1  .33  
700r714 32 .95  12.  68  8 .  64 6 .  74  5 .  64  4 .  74  28 .  61  7 .  41  0 .  00  6 .  59  3 .  07 0 .  44 1  .52  
711-720 25 .22  11 .  55 8 .  68  7 .  42 8 .  88  8 .  24  30 .  01  7 .  74 0 .  00  7 .  02 3 .  00 0 .  21  1  .  46 
Richard's Pasture Site (OOP) 
Depth >62 62-31 31-16 16-8 8-4 4-2 <2 pH CaCO3 TC PAH Std. Skew- Kur-
(inches) (%) (%) (%) (%) (%) (%) {%) (%) {%) dev. ness tosis 
0-6  5  .65  29.  64  23 .  96  8 .  76  3 .  82  2 .  78  25 .  38  7 .  19 0 .  00  6 .  69  2 .  61  0 .  72  1  .90  
5- 12 8  .43  43.  02  7 .  50  7 .  90 3 .  68  3 .  96 25 .  50  6 .  50 0 .  00  6 .  53  2 .  75  0 .  70  1  .80  
1  2- 18 10 .71  26.  93  19 .  66  7 .  24  3 .  56 2 .  74  29 .  15  6 .  24  0 .  00  6 .  83  2 .  84  0 .  55  1  .63  
13- 24 9  .64  26.  85  19 .  52 7 .  70  3 .  54 3 .  28 29 .  47  6 .  26 0 .  00  6 .  89  2 .  83 0 .  52  1  .60  
2  4- 30 9  .07  25 .  48 20 .  02  7 .  80  3 .  62 2 .  74 31 .  27 6 .  11  0 .  00  7 .  02 2 .  88  0 .  47  1  .53  
3  0 -36 8  .73  24 .  47  20 .  16  8 .  40  3 .  80  2 .  78  31 .  65  6 .  08 0 .  00  7 .  07  2 .  88 0 .  45  1  .51  
3  5 - 42 7  .  12 24.  43  21 .  02  8 .  84  4 .  02  2 ,  94 31 .  93 6 .  33 0 .  00 7 .  16  2 .  86  0 .  41  1  .48  
4 2 - 48 9  .17  22 .  58  21 .  04  9 .  18  4 .  08  3 .  20 30 .  75  6 .  50  0 .  00  7 .  05  2 .  84 0 .  45 1  .55  
48- 54 9  .81  25.  52  20 .  28  8 .  28  3 .  68 3 .  04 29 .  39  6 .  58 0 .  00 6 .  90 2 .  82  0 .  52  1  .62  
5  4 -60 11 .41  22.  54  20 .  96  8 .  66  3 .  86  3 .  14  29 .  43  6 .  50  0 .  00  6 .  91  2 .  83 0 .  50  1  .61  
6 0 -66 18 .76  16.  53  20 .  30  8 .  34  3 .  82  2 .  86 29 .  39 6 .  34  0 .  00  6 .  81  2 .  91  0 .  48 1  .61  
65-72 14 .92  20.  49  20 .  34  8 .  88  4 .  04  2 .  76  28 .  57  6 .  28  0 .  00  6 .  80  2 .  84 0 .  52  1  .66  
7  2 -79 11 .72  22.  59  21 .  24  8 .  64  4 .  04  2 .  92 28 .  85  6 .  60  0 .  00  6 .  87  2 .  81  0 .  53  1  .65  
7  9-84 9  .66  24 .  52  21 .  72  9 .  00  3 .  78  3 ,  00 28 .  31  6 .  51  0 .  00  6 .  85  2 .  77 0 .  56  1  .68  
84-90 7  .29  23 .  37  23 .  20  9 .  80  4 .  30  3 .  16  28 .  87 6 .  50 0 .  00  6 .  97  2 .  74  0 .  53 1  .65  
9  0 -96 5  .91  22.  17  24 .  04  10 .  40  4 .  54  3 .  56 29 .  37  6 .  48  0 .  00  7 .  06  2 .  72  0 .  50 1  .62  
9  6 -105 19 .79  18.  57  19 .  66  8 .  32  4 .  06  3 .  16 26 .  44  6 .  51  0 .  00  6 .  60  2 .  82  0 .  58  1  .76  
105-111 68 .93  6 .  87 4 .  44 2 .  66  2 .  30  2 .  30  12 .  50  6 .  78  0 .  00  4 .  81  2 .  39  1 .  64 4  .06  
111-115 57 .92  12.  81  6 .  24  3 .  68  2 .  26  1 .  74 15 .  34  6 .  98 0 .  00  5 .  12  2 .  54  1 .  39  3  .32  
115-120 53  .30  14 .  43  9 .  14  4 .  18  2 .  24  1 .  64 14 .  86  6 .  89 0 .  00  5 .  16  2 .  49 1 .  39 3  .38  
120-126 63 .35  7 .  16 6 .  28  3 .  26  2 .  12  1 .  22 14 .  24  7 .  23 0 .  00  4 .  85  2 .  47  1  - 65  3  .99  
126-129 19 .90  22.  95  20 .  12  11 .  16  4 .  80  3 .  08  17 .  98  7 .  81  0 .  00  6 .  09 2 .  44 0 .  88 2  .45  
129-132 22 .47  21.  58  20 .  68  10 .  50  4 .  86 3 .  48 16 .  42  7 .  95 0 .  00  5 .  97  2 .  39  0 .  92  2  .57  
132-138 33 .33  24.  30  15 .  04  6 .  84  3 .  68  2 .  84  13 .  96  8 .  09 0 .  00  5 .  51  2 .  35  1 .  18  3  .09  
138-144 35 .11  26.  57  12 .  92  6 .  12  3 .  72 2 .  22  13 .  34  8 .  13  0 .  00  5 .  39  2 .  31  1 .  28  3  .33  
144-150 21 .03  27.  54  17 .  08  8 .  96  4 .  58  3 .  64 17 .  16  8 .  08  0 .  00  5 .  96 2 .  44 0 .  94 2  .52  
150-156 23 .89  22.  04  14 .  14  8 .  76  5 .  38  4 .  16 21  .  62 8 .  20 0 .  00  6 .  25  2 .  68  0 .  71  2  .00  
156-162 15 .47  30 .  66  21 .  92  9 .  42  4 .  28  3 .  02  15 .  22  8 .  04  0 .  00  5 .  92 2 .  26 1 .  07 2  .91  
162- 168 21  .  44 23 .  52  17 .  70  11 .  30  5 .  18 3 .  60 17 .  24  a .  08 0 .  00  6 .  03  2 .  43  0 .  87  2  .45  
16 8 -174 33 .48  21.  07  15 .  44  8 .  48  4 .  06  2 .  82  14 .  64  8 .  19  0 .  00  5 .  60  2 .  39  1 .  09 2  .89  
174-177 37 .44 20.  77  14 .  62  7 .  68  3 .  70  2 .  58 13 .  20  8 .  08 0 .  00  5 .  42  2 .  32  1. 21 3 .19  
De pth >62 62-31 31-16 16-8 8-4 4-2 <2 pH CaCOg TC PAM Std. Skew- Kur-
(irches) (56) (%) (X) (%) (%) (%) (%) (*) (%) dev. ness tosis 
177-181 28.15 12.68 10.58 
181-185 26.87 15.36 9.60 
18fi-189 26.89 13. 10 10. 82 
189-193 25.22 15.99 10.72 
19:1-198 25.43 14. 38 10.78 
8.52 6.28 5.74 28.05 7.90 
8.08 5.88 5.10 29.11 8.15 
8.04 6.16 5.24 29.75 7.82 
8.12 5.68 4.98 29.29 8.08 
8.02 6.22 5.14 30.03 7.92 
0.00 6.71 2.98 0.39 1.54 
0.00 6.75 3.02 0.39 1.51 
0.00 6.82 3.03 0.35 1.49 
0.00 6.78 3.00 0.39 1.52 
0.00 6.85 3.03 0.35 1.49 
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XV. APPENDIX V: SOIL MOISTURE AND DENSITY DATA 
A. Dry Density, Cumulative Dry Density, Volume of 
Solids, Volume of Voids, and Void Ratio Data 
414 
ACCESS TDBE * 0 
DEPTH DRY COM. VOLUME VOLUME VOID 
FEET DENSITY DD SOLIDS VOIDS RATIO 
LB/COFT POUNDS % % VV/VS 
1.0 80.82 80.82 48.87 51.13 1.0461 
1.5 71.75 116.69 43.39 56.61 1.3046 
2.0 73.82 153.09 44.64 55. 36 1.2401 
2.5 76.02 190.55 45.97 54.03 1.1752 
3.0 77.14 228.84 46.65 53.35 1.1437 
3.5 77.03 267.38 46.58 53.42 1.1467 
4.0 75.34 305.47 45.56 54.44 1.1949 
4.5 72.47 342.42 43.83 56.17 1.2817 
5.0 69.19 377.84 41.84 58. 16 1.3898 
5.5 69.58 412.53 42.08 57.92 1.3764 
6.0 71.73 447.86 43.38 56.62 1.3052 
6.5 73.01 484.05 44.15 55.85 1.2649 
7.0 73.50 520.68 44.45 55.55 1.2498 
7.5 74.54 557.68 45.08 54.92 1.2184 
8.0 74.10 594.84 44.81 55.19 1.2315 
8.5 74.83 632.08 45.25 54.75 1.2099 
9.0 76.20 669.83 46.08 53.92 1.1700 
9.5 76.65 708.05 46.35 53.65 1.1574 
10.0 77.32 746.54 46.76 53.24 1.1387 
10.5 78.32 785.45 47.36 52.64 1.1114 
11.0 78.41 824.63 47.42 52.58 1.1088 
11.5 77.21 863.53 46.69 53.31 1.1418 
12.0 79.35 902.67 47.99 52.01 1.0838 
12.5 79.90 942.49 48.32 51.68 1.0697 
13.0 79.28 982.28 47.94 52.06 1.0858 
13.5 78.60 1021.75 47.53 52.47 1.1038 
14.0 79.17 1061.19 47.87 52.13 1.0888 
14.5 79.09 1100.76 47.83 52. 17 1.0907 
15.0 80.07 1140.55 48.42 51.58 1.0653 
15.5 79.48 1180.43 48.07 51.93 1.0804 
16.0 80.99 1220.55 48.98 51.02 1.0418 
16.5 80.13 1260.83 48.46 51.54 1.0636 
17.0 80.45 1300.98 48.65 51.35 1.0555 
17.5 81.74 1341.52 49.43 50.57 1.0230 
18.0 81.78 1382.40 49.46 50.54 1.0220 
18.5 81.68 1423. 27 49.40 50.60 1.0245 
19.0 81.52 1464.07 49.30 50.70 1.0284 
Hi5 
ACCESS TUBE #  1  
DEPTH" DRY coil ""VOLUME "VOLUME VOID 
FEET DENSITY DD SOLIDS VOIDS RATIO 
LB/CDFT POUNDS % % VV/VS 
1 .0  78 .12  78 .  12  47 .24  52 .76  1 .1166  
1 .5  77 .64  116 .95  46 .95  53 .05  1 .1297  
2 .0  71 .86  154 .32  43 .46  56 .54  1 .3011  
2 .5  69 .15  189 .57  41 .82  58 .  18  1 .3915  
3 .0  71 .36  224 .70  43 .15  56 .85  1 .3174  
3 .5  73 .97  261 .03  44 .73  55 .27  1 .2355  
4 .0  76 .17  298 .56  46 .06  53 .94  1 .1711  
4 .5  78 .77  337 .30  47 .63  52 .  37  1 .0994  
5 .0  78 .62  376 .65  47 .55  52 .45  1 .1032  
5 .5  78 .22  415 .86  47 .30  52 .70  1 .1140  
6 .0  79 .40  455 .26  48 .01  51 .99  1 .0827  
6 .5  79 .44  494 .97  48 .04  51 .96  1 .0817  
7 .0  79 .47  534 .70  48 .06  51 .94  1 .0807  
7 .5  80 .27  574 .63  48 .54  51 .46  1 .0601  
8 .0  80 .26  614 .76  48 .54  51 .46  1 .0602  
8 .5  77 .29  654 .15  46 .74  53 .26  1 .1396  
9 .0  76 .79  692 .67  46 .44  53 .56  1 .1534  
9 .5  77 .58  731 .26  46 .92  53 .08  1 .1315  
10 .0  79 .18  770 .45  47 .89  52 .11  1 .0883  
10 .5  77 .80  809 .70  47 .05  52 .95  1 .1255  
11 .0  76 .36  848 .24  46 .18  53 .82  1 .1656  
11 .5  77 .25  886 .64  46 .72  53 .28  1 .1405  
12 .0  78 .72  925 .63  47 .60  52 .40  1 .1006  
12 .5  80 .85  965 .52  48 .90  51 .10  1 .0452  
13 .0  82 .91  1006.46  50 .14  49 .86  0 .9946  
13 .5  82 .33  1047.77  49 .79  50 .21  1 .0084  
14 .0  82 .42  1088.96  49 .84  50 .16  1 .0064  
14 .5  80 .99  1129.81  48 .98  51 .02  1 .0417  
15 .0  80 .10  1170.09  48 .44  51 .56  1 .0645  
15 .5  82 .17  1210.65  49 .69  50 .31  1 .0123  
16 .0  85 .30  1252.52  51 .58  48 .42  0 .9386  
16 .5  84 .34  1294.93  51 .01  48 .99  0 .9606  
4iC 
ACCESS TUBE #  2  
DEPTH DRY CUM. VOLUME VOLUME VOID 
FEET DENSITY DD SOLIDS VOIDS RATIO 
LB/CUFT POUNDS % % VV/VS 
1 .0  78 .27  78 .27  47 .33  52 .67  1 .1127  
1 .5  72 .43  114 .49  43 .80  56 .20  1 .2829  
2 .0  70 .72  150 .27  42 .77  57 .23  1 .3382  
2 .5  71 .44  185 .81  43 .20  56 .80  1 .3147  
3 .0  75 .11  222 .45  45 .42  54 .58  1 .2015  
3 .5  74 .20  259 .78  44 .87  55 .13  1 .2285  
4 .0  74 .04  296 .84  44 .78  55 .22  1 .2333  
4 .5  77 .50  334 .73  46 .87  53 .  13  1 .1338  
5 .0  78 .42  373 .71  47 .42  52 .58  1 .1087  
5 .5  80 .52  413 .44  48 .69  51 .31  1 .0536  
6 .0  82 .85  454 .28  50 .10  49 .90  0 .9959  
6 .5  81 .39  495 .34  49 .22  50 .78  1 .0317  
7 .0  82 .93  536 .42  50 .15  49 .85  0 .9940  
7 .5  83 .74  578 .09  50 .64  49 .36  0 .9747  
8 .0  85 .78  620 .47  51 .87  48 .13  0 .9277  
8 .5  85 .  83  663 .37  51 .90  48 .10  0 .9267  
9 .0  84 .67  706 .00  51 .21  48 .79  0 .9529  
9 .5  84 .29  748 .24  50 .97  49 .03  0 .9618  
10 .0  84 .83  790 .52  51 .30  48 .70  0 .9494  
10 .5  85 .17  833 .02  51 .51  48 .49  0 .9414  
11 .0  84 .00  875 .31  50 .80  49 .20  0 .9686  
11 .5  81 .65  916 .72  49 .37  50 .63  1 .0253  
12 .0  83 .70  958 .06  50 .61  49 .39  0 .9757  
12 .5  83 .68  999 .90  50 .61  49 .39  0 .9760  
13 .0  83 .22  1041.62  50 .32  49 .68  0 .9871  
13 .5  81 .68  1082.85  49 .39  50 .61  1 .0246  
14 .0  81 .38  1123.61  49 .21  50 .79  1 .0320  
14 .5  84 .50  1165.08  51 .10  48 .90  0 .9569  
15 .0  86 .56  1207.85  52 .34  47 .66  0 .9105  
15 .5  86 .52  1251.11  52 .32  47 .68  0 .9112  
16 .0  86 .13  1294.28  52 .09  47 .91  0 .9198  
16 .5  87 .01  1337.56  52 .62  47 .38  0 .9005  
17 .0  85 .80  1380.77  51 .88  48 .12  0 .9274  
17 .5  85 .47  1423.58  51 .69  48 .31  0 .9347  
18 .0  87 .51  1466.83  52 .92  47 .08  0 .8897  
18 .5  85 .30  1510.03  51 .58  48 .42  0 .9386  
19 .0  88 .25  1553.42  53 .37  46 .63  0 .8737  
19 .5  91 .93  1598.46  55 .60  44 .40  0 .7987  
20 .0  87 .16  1643.24  52 .71  47 .29  0 .8971  
20 .5  85 .57  1686.42  51 .75  48 .25  0 .9324  
21  .0  86 .49  1729.44  52 .31  47 .69  0 .9118  
21 .5  85 .09  1772.33  51 .46  48 .54  0 .9434  
22 .0  85 .33  1814.94  51 .60  48 .40  0 .9379  
22 .  b  a b . O b  I b b / . b U  b l .  4 b  4 8 . 5 5  0.943 D  
417 
DEPTH DRY COW. VOLUME VOLUME VOID 
FEET DENSITY DD SOLIDS VOIDS RATIO 
LB/CDFT POUNDS % % VV/VS 
23 .0  85 .42  1900.16 51 .66  48 .34  0 .9359 
23 .5  86.69  1943.19 52 .42  47 .58  0 .9075 
24 .0  86 .64  1986.52 52 .39  47.61  0 .9086 
24 .5  87.19  2029.98 52 .73  47.27  0 .8966 
25 .0  87 .11  2073.55 52 .68  47 .32  0 .8983 
25 .5  87.38  2117.18 52 .84  47.16  0 .8924 
26 .0  87.39  2160.87 52 .85  47 .15  0 .8921 
26 .5  86.69  2204.39 52 .43  47.57  0 .9074 
27 .0  85 .45  2247.43 51 .67  48 .33  0 .9353 
27 .5  85.56  2290.  18  51 .74  48.26  0 .9326 
28 .0  84 .68  2332.74 51 .21  48 .79  0 .9529 
28 .5  85 .13  2375.  19  51 .48  48 .52  0 .9424 
29 .0  85.86  2417.94 51 .92  48 .08  0 .9259 
29 .5  88.07  2461.42 53 .26  46 .74  0 .8775 
30 .0  86.  88  2505.16 52 .54  47.46  0 .9033 
30 .5  87 .  34  2548.71 52 .82  47 .  18  0 .8933 
31 .0  86.  36  2592.14 52 .22  47 .78  0 .9148 
31 .5  86 .81  2635.43 52 .50  47 .50  0 .9048 
32 .0  87 .68  2679.05 53 .02  46 .98  0 .8861 
32 .5  87 .11  2722.75 52 .68  47 .32  0 .8983 
33 .0  86 .57  2766.17 52 .35  47.65  0 .9102 
33 .5  87 .59  2809.71 52 .97  47 .03  0 .8879 
34 .0  89 .64  2854.01 54 .21  45 .79  0 .8448 
34 .5  90 .52  2899.05 54 .74  45 .26  0 .8267 
35 .0  91 .17  2944.48 55 .14  44 .86  0 .8137 
35 .5  93 .45  2990.63 56 .51  43 .49  0 .7696 
36 .0  94 .14  3037.53 56 .93  43.07  0 .7566 
36 .5  94 .24  3084.62 56 .99  43.01  0 .7546 
37 .0  96 .69  3132.36 58 .47  41.53  0 .7101 
37 .5  98 .20  3181.08 59 .39  40 .61  0 .6839 
38 .0  99 .28  3230.45 60 .04  39 .96  0 .6656 
ACCESS TUBE # 3 
DEPTH DRY COM. VOLOME VOLUME VOID 
FEET DENSITY DD SOLIDS VOIDS RATIO 
LB/COFT POUNDS % % VV/VS 
1 .0  70 .66  70.66  42 .73  57.27  1 .3403 
1 .5  69.98  105.65 42 .32  57.68  1 .  3631 
2 .0  77 .59  142.54 46 .92  53 .08  1 .1312 
2 .5  79.04  181.70 47 .80  52 .20  1 .0921 
3 .0  80.68  221.63 48 .79  51.21  1 .0496 
3 .5  82 .45  262.41 49 .86  50 .  14  1 .0056 
4 .0  83 .43  303.88 50 .45  49 .55  0 .9821 
4 .5  82.44  345.34 49 .85  50.  15  1 .0058 
5 .0  82 .47  386.57 49 .87  50 .13  1 .0051 
5 .5  82.39  427.78 49 .83  50.  17  1 .0070 
6 .0  82.23  468.94 49 .73  50.27  1 .0109 
6 .5  81 .78  509.94 49 .46  50 .54  1 .0220 
7 .0  80.15  550.43 48 .47  51.53  1 .0632 
7 .5  82.76  591.15 50 .05  49.95  0 .9981 
8 .0  87.11  633.62 52 .68  47 .32  0 .8983 
8 .5  84.24  676.46 50 .95  49.05  0 .9629 
9 .0  84.40  718.62 51 .04  48.96  0 .9592 
9 .5  83.34  760.55 50 .40  49 .60  0 .9843 
10 .0  81 .15  801.67 49 .08  50 .92  1 .0376 
10 .5  82 .67  842.63 50 .00  50.00  1 .0002 
11 .0  80 .59  883.45 48 .74  51.26  1 .0518 
11 .5  82 .24  924.15 49 .73  50.27  1 .0107 
12 .0  84 .64  965.87 51 .19  48.81  0 .9537 
12 .5  83 .33  1007.87 50 .39  49 .61  0 .9844 
13 .0  84 .63  1049.86 51 .18  48 .82  0 .9538 
13 .5  85 .48  1092.39 51 .70  48 .30  0 .9344 
14 .0  84 .25  1134.82 50 .95  49.05  0 .9627 
14 .5  82 .88  1176.60 50 .12  49.88  0 .9952 
15 .0  83 .23  1218.13 50 .33  49.67  0 .9868 
15 .5  84 .48  1260.06 51 .09  48.91  0 .9575 
16 .0  84 .86  1302.39 51 .32  48 .68  0 .9487 
16 .5  85 .70  1345.03 51 .83  48.  17  0 .9295 
17 .0  86 .03  1387.96 52 .02  47 .98  0 .9222 
17 .5  86 .15  1431.01 52 .  10  47 .90  0 .9194 
18 .0  85 .14  1473.83 51 .49  48.51  0 .9422 
18 .5  84 .93  1516.35 51 .36  48 .64  0 .9469 
4i9 
ACCESS TUBE * H 
DEPTH DRY COM. VOLUME VOLUME VOID 
FEET DENSITY DD SOLIDS VOIDS RATIO 
LB/CUFT POUNDS % % VV/VS 
1 .0  78.11  78 .11  47 .24  52 .76  1 .1169 
1 .5  78.  53  117.38  47 .49  52 .51  1-1058 
2 .0  77.87  156.48 47 .09  52 .91  1 .1236 
2 .5  75.43  194.80 45 .62  54 .38  1 .1921 
3 .0  76.41  232.76 46 .21  53 .79  1 .1641 
3 .5  77 .57  271.26 46 .91  53 .09  1 .1318 
4 .0  78.60  310.30 47 .53  52 .47  1 .1039 
4 .5  78.23  349.51 47.31  52 .69  1 .1136 
5 .0  79.20  388.87 47 .90  52 .  10  1 ,0879 
5 .5  78.72  428.35 47 .60  52 .40  1 .1006 
6 .0  82.22  468.58 49 .72  50.  28  1 .0113 
6 .5  83.64  510.05 50 .58  49 .42  0 .9770 
7 .0  85.05  552.22 51 .43  48.57  0 .9443 
7 .5  84.44  594.59 51 .07  48 .93  0 .9582 
8 .0  85.86  637.17 51 .92  48 .08  0 .9259 
8 .5  86.47  680.25 52 .29  47 .71  0 .9124 
9 .0  85.42  723.22 51 .66  48 .34  0 .9359 
9 .5  85.33  765.91 51 .60  48 .40  0 .9379 
10 .0  85 ,83  808.70 51 .91  48 .09  0 .9266 
10 .5  84 .83  851.37 51 .30  48 .70  0 .9493 
11 .0  84 .89  893.79 51 .33  48 .67  0 .9480 
11 .5  87 .37  936.86 52 .83  47 .17  0 .8927 
12 .0  91 .31  981.53 55 .22  44 .78  0 .8109 
12 .5  95 .07  1028.  12  57 .49  42 .51  0 .7393 
13 .0  87 .75  1073.83 53 .07  46 .93  0 .8844 
13 .5  86 .65  1117.43 52 .40  47 .60  0 .9084 
14 .0  86 .80  1160.79 52 .49  47 .51  0 .9051 
14 .5  86 .40  1204.09 52 .25  47 .75  0 .9138 
15 .0  86 .58  1247.34 52 .36  47 .64  0 .9100 
15 .5  87 .44  1290.84 52 .88  47 .  12  0 .8911 
16 .0  88 .29  1334.77 53 .39  46 .61  0 .8730 
16 .5  88 .20  1378.90 53 .34  46 .66  0 .8748 
17 .0  87 .18  1422.74 52 .72  47 .28  0 .8967 
17 .5  87 .39  1466.38 52 .85  47 .  15  0 .8921 
18 .0  87 .24  1510.04 52 .76  47 .24  0 .8954 
18 .5  85 .01  1553.11 51 .41  48 .59  0 .9452 
19 .0  86 .44  1595.97 52 .27  47 .73  0 .9131 
19 .5  89 .29  1639.90 54 .00  46 .00  0 .8519 
20 .0  87 .96  1684.21 53 .19  46 .81  0 .8800 
20 .5  88 .55  1728.34 53 .55  46.45  0 .8675 
21 .0  88 .29  1772.55 53 .39  46 .61  0 .8730 
21 .5  89 .09  1816.89 53 .88  46 .12  0 .8560 
22 .0  88 .93  1861.40 53 .78  46 .22  0 .8594 
22 .5  Ô7 .66  1905.60 B J .  13  46 ,87  0 ,8820 
420 
DEPTH DRY COM. VOLUME VOLUME VOID 
FEET DENSITY DD SOLIDS VOIDS RATIO 
LB/CUFT POUNDS % % VV/VS 
23 ,0  86 .69  1949.24 52 ,43  47.57  0 ,9074 
23 .5  85.99  1992.41 52 ,00  48 ,00  0 ,9231 
24 .0  85 .74  2035.34 51 ,85  48,  15 0 ,9287 
24 .5  86 .96  2078.51 52 ,59  47,41  0 ,9016 
25 .0  87 .59  2122.15 52 ,97  47 ,03  0 ,8879 
25 .5  88 .16  2166.08 53 .31  46 ,69  0 ,8758 
26 .0  87 .01  2209.88 52 .62  47,  38  0 ,9004 
26 .5  87 .05  2253,39 52 .64  47 .36  0 ,8995 
27 .  0  85 ,60  2296.56 51 .77  48,  23  0 .9317 
27 .5  86 .32  2339.54 52 ,20  47 .80  0 .9156 
28 .0  88 ,76  2383.31 53 ,68  46 .  32  0 .8630 
28 .5  91 ,21  2428.30 55 ,16  44,84  0 .8129 
29 .0  92 ,62  2474.26 56 ,01  43 ,  99  0 ,7853 
29 .5  92 .86  2520.63 56 ,15  43,85  0 ,7808 
30 .0  92 .06  2566.86 55 ,67  44 .33  0 ,7962 
30 .5  91 .35  2612.71 55 ,24  44,76  0 ,8102 
31 .0  94 .58  2659,20 57 ,20  42 ,80  0 ,7483 
421 
ACCESS TUBE # 5 
DEPTH DRY CUM. VOLUME VOLUME VOID 
FEET DENSITY DD SOLIDS VOIDS RATIO 
LB/CUFT POUNDS % % VV/VS 
1 .0  72 .28  72 .28  43.71  56 .29  1 .2877 
1 .5  73.31  108.94 44 .34  55.66  1 .2555 
2 .0  74.30  145.84 44 .93  55.07  1 .2256 
2 .5  74.58  183.06 45 .  10  54 .  90  1 .2172 
3 .0  77 .08  220.98 46 .61  53 .39  1 .1454 
3 .5  80.55  260.38 48 .71  51 .29  1 .0528 
4 .0  83.  16  301.31  50 .29  49.71  0 .9884 
4 .5  85.44  343.46 51 .67  48 .33  0 .9353 
5 .0  84.65  385.99 51 .19  48.81  0 .9535 
5 .5  86.39  428.75 52 .25  47 .75  0 .9140 
6 .0  87.35  472.19 52 .83  47 .17  0 .8930 
6 .5  93.07  517.29 56 .29  43 .71  0 .7767 
7 .0  84.43  561.67 51 .06  48 .94  0 .9585 
7 .5  85.42  604.13 51 .66  48 .34  0 .9358 
8 .0  86.02  646.99 52 .02  47 .98  0 .9223 
8 .5  85 .43  689.85 51 .66  48 .34  0 .9356 
9 .0  84.46  732.33 51.08  48 .92  0 .9578 
9 .5  85 .03  774.70 51 .42  48 .58  0 .9447 
10 .0  85 .42  817.31 51 .66  48 .34  0 .9358 
10 .5  84 .51  859.80 51.  11  48 .  89  0 .9566 
11 .0  85 .20  902.23 51 .52  48 .48  0 .9409 
11 .5  85 .59  944.92 51 .76  48 .24  0 .9321 
12 .0  86 .16  987.86 52 .11  47 .89  0 .9192 
12 .5  86 .52  1031.03 52 .  32  47 .68  0 .9113 
13 .0  84 .11  1073.69 50 .86  49 .14  0 .9660 
13 .5  83 .22  1115.52 50 .32  49 .68  0 .9871 
14 .0  84 .85  1157.53 51 .31  48 .69  0 .9489 
14 .5  85 .69  1200.17 51 .82  48 .18  0 .9298 
15 .0  85 .00  1242.84 51 .40  48 .60  0 .9455 
15 .5  84 .04  1285.  10  50 .82  49.18  0 .9676 
16 .0  85 .38  1327.45 51 .63  48 .37  0 .9368 
16 .5  85 .29  1370.12 51 .58  48 .42  0 .9387 
17 .0  86 .57  1413.09 52 .35  47.65  0 .9101 
17 .5  87 .01  1456.48 52 .62  47 .38  0 .9004 
18 .0  87 .71  1500.  16  53 .04  46 .96  0 .8853 
18 .5  86 .84  1543.80 52 .52  47 .48  0 .9041 
19 .0  86 .62  1587.17 52 .38  47 .62  0 .9091 
19 .5  85 .88  1630.29 51 .93  48 .07  0 .9255 
20 .0  86 .85  1673.47 52 .52  47.48  0 .9039 
20 .5  87 .01  1716.94 52 .62  47 .38  0 .9004 
21 .0  86 .16  1760.23 52 .10  47 .90  0 .9193 
21 .5  87 .35  1803.61 52 .82  47 .18  0 .8932 
22 .0  88 .56  1847.58 53 .56  46 .44  0 .8671 
22 .5  t i ' /  . 2 2  1891.53 52 .75  47 .25  0 .8959 
422 
DEPTH DBY CUM. VOLUME VOLUME VOID 
FEET DENSITY DD SOLIDS VOIDS RATIO 
LB/CUFT POUNDS % % VV/VS 
2 3 T Ô  8 7 7 4 6  Î 9 3 5 T 2 Ô  5 2 7 8 9  4 7 7 T Ï  0 7 8 9 0 8  
ACCESS TUBE # 6 
DEPTH DRY CUM. VOLUME VOLUME VOID 
FEET DENSITY DD SOLIDS VOIDS RATIO 
LB/CUFT POUNDS % % VV/VS 
1 .0  78 .31  78 .31  47 .36  52.64  1 ,1116 
1 .5  65.27  110.94 39 .47  60 .53  1 .5336 
2 .0  75.50  146.13 45 .66  54 .  34 1 .1901 
2 .5  80.29  185.08 48 .56  51.44  1 .0595 
3 .0  82.07  225.67 49 .63  50.37  1 .0148 
3 .5  80 .60  266.34 48 .74  51.26  1 .0515 
4 .0  83.41  307.34 50 .44  49.56  0 .9826 
4 .5  85.14  349.48 51 .49  48 .51  0 .9421 
5 .0  83.31  391.60 50 .38  49 .62  0 .9849 
5 .5  83.93  433.41 50 .76  49.24  0 .9702 
6 .0  86.36  475.98 52.  22  47 .78  0 .9148 
6 .5  85.70  518.99 51 .82  48 .18  0 .9296 
7 .0  88.72  562.60 53 .65  46.35  0 .8638 
7 .5  88.11  606.80 53 .28  46 .72  0 .8769 
8 .0  85.61  650.23 51 .77  48 .23  0 .9316 
8 .5  85.15  692.92 51 .49  48.51  0 .9421 
9 .0  87.59  736.10 52 .97  47.03  0 .8879 
9 .5  88.97  780.24 53 .80  46 .20  0 .8587 
10 .0  89 .48  824.85 54 .11  45 .89  0 .8480 
10 .5  87 .60  869.13 52 .98  47.02  0 .8876 
11 .0  87 .54  912.91 52 .94  47.06  0 .8890 
11 .5  89 .48  957.16 54 .11  45 .89  0 .8480 
12 .0  90 .78  1002.23 54 .90  45 .  10 0 .8215 
12 .5  89 .16  1047.22 53 .92  46 .08  0 .8546 
13 .0  89 .27  1091.82 53 .98  46 .02  0 .8524 
13 .5  87 .36  1135.98 52 .83  47 .17  0 .8928 
14 .0  85 .81  1179.28 51 .89  48 .11  0 .9271 
14 .5  86 .12  1222.26 52 .08  47 .92  0 .9201 
15 .0  86 .08  1265.31 52 .06  47 .94  0 .9210 
15 .5  86 .86  1308.55 52 .53  47 .47  0 .9037 
16 .0  88 .61  1352.41 53 .58  46 .42  0 .8662 
16 .5  89 .80  1397.01 54 .30  45 .70  0 .8415 
17 .0  90 .20  1442.01 54 .55  45 .45  0 .8333 
17 .5  90 .33  1487.14 54 .63  45 .37  0 .8306 
18 .0  95 .14  1533.51 57 .53  42.47  0 .7381 
19 .0  96 .04  1630.15 58 .08  41 .92  0 .7217 
424 
ACCESS TUBE # 7 
D E P T H  D R Y  C U M .  V O L U M E  V O L U M E  V O I D  
F E E T  D E N S I T Y  D D  S O L I D S  V O I D S  R A T I O  
L B / C U F T  P O U N D S  % % V V / V S  
1  . 0  7 8 . 3 3  7 8 . 3 3  4 7 . 3 7  5 2 . 6 3  1 . 1 1 0 9  
1 . 5  7 7 . 3 7  1 1 7 . 0 2  4 6 . 7 9  5 3 . 2 1  1 . 1 3 7 4  
2 . 0  7 7 . 6 4  1 5 5 . 7 7  4 6 . 9 5  5 3 . 0 5  1 . 1 2 9 9  
2 . 5  7 7 . 3 4  1 9 4 . 5 1  4 6 . 7 7  5 3 . 2 3  1 . 1 3 8 1  
3 . 0  7 5 . 8 3  2 3 2 . 8 1  4 5 . 8 6  5 4 .  1 4  1 . I é 0 6  
3 . 5  7 3 . 6 3  2 7 0 . 1 7  4 4 . 5 3  5 5 . 4 7  1 . 2 4 5 8  
4 . 0  7 7 . 4 4  3 0 7 . 9 4  4 6 . 8 3  5 3 .  1 7  1 . 1 3 5 4  
4 . 5  8 1 . 7 1  3 4 7 . 7 2  4 9 . 4 1  5 0 . 5 9  1 . 0 2 3 8  
5 . 0  8 1 . 2 7  3 8 8 . 4 7  4 9 . 1 5  5 0 . 8 5  1 . 0 3 4 7  
5 . 5  8 2 . 0 5  4 2 9 . 3 0  4 9 . 6 2  5 0 . 3 8  1 . 0 1 5 4  
6 . 0  8 2 . 3 5  4 7 0 . 4 0  4 9 . 8 0  5 0 . 2 0  1 . 0 0 8 0  
6 . 5  8 0 . 6 7  5 1 1 . 1 5  4 8 . 7 8  5 1 . 2 2  1 . 0 4 9 9  
7 . 0  8 1 . 7 0  5 5 1 . 7 4  4 9 . 4 1  5 0 . 5 9  1 . 0 2 3 9  
7 . 5  8 0 . 2 1  5 9 2 . 2 2  4 8 . 5 1  5 1 . 4 9  1 . 0 6 1 6  
8 . 0  8 2 . 0 0  6 3 2 . 7 7  4 9 . 5 9  5 0 . 4 1  1 . 0 1 6 7  
8 . 5  8 2 . 6 9  6 7 3 . 9 5  5 0 . 0 1  4 9 . 9 9  0 . 9 9 9 7  
9 . 0  8 2 . 7 3  7 1 5 . 3 0  5 0 . 0 3  4 9 . 9 7  0 . 9 9 8 8  
9 . 5  8 2 . 4 6  7 5 6 . 6 0  4 9 . 8 7  5 0 . 1 3  1 . 0 0 5 4  
1 0 . 0  8 1 . 7 2  7 9 7 . 6 4  4 9 . 4 2  5 0 . 5 8  1 . 0 2 3 4  
1 0 . 5  8 6 . 1 6  8 3 9 . 6 1  5 2 . 1 0  4 7 . 9 0  0 . 9 1 9 3  
1 1 . 0  8 4 . 7 0  8 8 2 . 3 3  5 1 . 2 2  4 8 . 7 8  0 . 9 5 2 4  
1 1 . 5  8 3 . 8 0  9 2 4 . 4 5  5 0 . 6 8  4 9 . 3 2  0 . 9 7 3 3  
1 2 . 0  8 3 . 9 2  9 6 6 . 3 8  5 0 . 7 5  4 9 . 2 5  0 . 9 7 0 5  
1 2 . 5  8 1 . 9 8  1 0 0 7 . 8 6  4 9 . 5 8  5 0 . 4 2  1 . 0 1 7 0  
1 3 . 0  8 0 . 7 4  1 0 4 8 . 5 4  4 8 . 8 3  5 1 . 1 7  1 . 0 4 8 0  
1 3 . 5  8 0 . 3 8  1 0 8 8 . 8 2  4 8 . 6 1  5 1 . 3 9  1 . 0 5 7 2  
1 4 . 0  8 0 . 1 9  1 1 2 8 . 9 6  4 8 . 4 9  5 1 . 5 1  1 . 0 6 2 1  
1 4 . 5  7 9 . 5 3  1 1 6 8 . 8 9  4 8 . 1 0  5 1 . 9 0  1 . 0 7 9 2  
1 5 . 0  7 9 . 6 5  1 2 0 8 . 6 8  4 8 . 1 7  5 1  . 8 3  1 . 0 7 6 1  
1 5 . 5  8 6 . 1 2  1 2 5 0 . 1 3  5 2 . 0 8  4 7 . 9 2  0 . 9 2 0 1  
1 6 . 0  9 1 . 5 8  1 2 9 4 . 5 5  5 5 . 3 8  4 4 . 6 2  0 . 8 0 5 7  
1 6 . 5  9 4 . 2 9  1 3 4 1 . 0 2  5 7 . 0 2  4 2 .  9 8  0 . 7 5 3 7  
1 7 . 0  9 6 . 7 3  1 3 8 8 . 7 7  5 8 . 5 0  4 1 . 5 0  0 . 7 0 9 5  
1 7 . 5  9 7 . 3 3  1 4 3 7 . 2 9  5 8 . 8 6  4 1 .  1 4  0 . 6 9 9 0  
1 8 . 0  9 9 . 3 0  1 4 8 6 . 4 5  6 0 . 0 5  3 9 . 9 5  0 . 6 6 5 3  
1 8 . 5  9 7 . 6 9  1 5 8 1 . 7 2  5 9 . 0 8  4 0 .  9 2  0 . 6 9 2 6  
ACCESS TUBE # 8 
DEPTH DRY COM. VOLUME VOLUME VOID 
FEET DENSITY DD SOLIDS VOIDS RATIO 
LB/CDFT POUNDS % % VV/VS 
1 .0  78 .28  78 .28  47.  34  52 .66  1 .1124 
1 .5  68 .11  112.34 41 .19  58.81  1 .4278 
2 .0  73.45  147.73 44.  42  55 .58  1 .2514 
2 .5  75 .53  184.97 45 .68  54 .32  1 .1893 
3 .0  75 .48  222.72 45 .65  54 .35  1 .1907 
3 .5  75 .93  260.58 45 .92  54 .08  1 .1779 
4 .0  76.19  298.61 46 .08  53 .92  1 .1703 
4 .5  77 .20  336.95 46 .68  53 .32  1 .1420 
5 .0  77.29  375.58 46 .74  53 .  26  1 .1394 
5 .5  77 .42  414.25 46 .82  53 .18  1 .1360 
6 .0  79 .82  453.56 48 .27  51 .73  1 .0716 
6 .5  79.50  493.39 48 .07  51 .93  1 .0801 
7 .0  79.91  533.24 48 ,32  51 .68  1 .0694 
7 .5  80.46  573.34 48 .66  51 .34  1 .0551 
8 .0  80.95  613.69 48 .95  51 .05  1 .0429 
8 .5  83.88  654.90 50.73  49 .27  0 .9713 
9 .0  82.58  696.51 49 .94  50 .06  1 .0024 
9 .5  80.42  737.26 48 .63  51 .37  1 .0562 
10 .0  80 .85  777.58 48 .89  51.11  1 .0452 
10 .5  79 .87  817.76 48 .30  51 .70  1 .0705 
11 .0  81 .10  858.00 49 .04  50.96  1 .0390 
11 .5  79 .83  898.23 48.  28  51 .72  1 .0713 
12 .0  78 .71  937.87 47 .60  52 .40  1 .1009 
12 .5  77.96  977.04 47 .  15  52 .85  1 .1210 
13 .0  84 .68  1017.70 51 .21  48 .79  0 .9528 
13 .5  85.09  1060.14 51 .46  48 .54  0 .9433 
14 .0  86 .73  1103.10 52 .45  47 .55  0 .9067 
14 .5  89 .52  1147.  16  54 .14  45.86  0 .8471 
15 .0  92 .98  1192.78 56 .23  43 .77  0 .7785 
15 .5  97 .46  1240.39 58 .94  41 .06  0 .6966 
16 .0  100.27 1289.83 60 .64  39.36  0 .6491 
426 
ACCESS TUBE # 9 
DEPTH DRY COM. VOLUME VOLUME VOID 
FEET DENSITY DD SOLIDS VOIDS RATIO 
LB/CDFT POUNDS f % VV/VS 
1 .0  78.  41  78 .41  47.42 g - -~— T7TÔ9Ô 
1 .5  70.14 113.47 42 .41 57.59 1 .3577 
2 .0  71.67 148.93 43.34 56.66 1 .3071 
2 .5  72.29 184.92 43.72 56.28 1 .2874 
3 .0  72 .  19  221.04 43.66 56.34 1 .2907 
3 .5  74.50 257.71 45.06 54.94 1 .2195 
4 .0  75 .01 295.09 45.36 54.64 1 .2044 
4 .5  77.29 333.17 46 .74 53.26 1 .1394 
5 .0  81.  84  372.95 49.49 50.51 1 .0205 
5 .5  82.43 414.02 49.85 50.15 1 .0060 
6 .0  87.34 456.46 52 .82 47.18 0 .8934 
6 .5  92.15 501.33 55.73 44.27 0 .7944 
7 .0  91.98 547.37 55.62 44.38 0 .7978 
7 .5  90.63 593.02 54.80 45.20 0 .8247 
8 .0  93.50 639.05 56.54 43.46 0 .7686 
8 .5  94.81 686.12 57.33 42.67 0 .7442 
9 .0  95.48 733.70 57.74 42.26 0 .7319 
9 .5  93.98 781.06 56.83 43.17 0 .7596 
10 .0  94.02 828.06 56.86 43.  14  0 .7587 
10 .5  93.18 874.86 56 .35 43.65 0 .7746 
11 .0  94.39 921.75 57.08 42.  92  0 .7519 
11 .5  96.63 969.51 58.44 41.56 0 .7113 
12 .0  95.70 1017.59 57 .88 42 .12 0 .7278 
12 .5  94.57 1065.16 57 .19 42.81 0 .7485 
13 .0  94.88 1112.52 57.38 42.62 0 .7429 
13 .5  96.08 1160.26 58 .10 41.90 0 .7212 
14 .0  96.39 1208,38 58 .29 41 .71 0 .7155 
14 .5  96.50 1256.60 58 .36 41.64 0 .7135 
15 .0  97.45 1305.09 58 .93 41.07 0 .6968 
15 .5  95 .48 1353.32 57 .74 42.26 0 .7319 
16 .0  95.00 1400.94 57 .45 42.55 0 .7407 
16 .5  94.94 1448.42 57 .41 42.59 0 .7418 
17 .0  95.55 1496.04 57 .78 42.  22  0 .7307 
17 .5  95.19 1543.73 57 .56 42.44 0 .7372 
4C7 
ACCESS TUBE » 10 
DEPTH DRY CUM. VOLUME VOLUME VOID 
FEET DENSITY DD SOLIDS VOIDS RATIO 
LB/CUFT POUNDS % % VV/VS 
1 .0  78 .31  78 .31  47 .36  52 .64  1 .1116 
1 .5  78.93  117.77 47 .73  52 .27  1 .0951 
2 .0  77 .88  156.97 47 .09  52.91  1 .1234 
2 .5  76.57  195.59 46 .31  53 .69  1 .1595 
3 .0  77 .09  234.00 46 .62  53 .38  1 .1451 
3 .5  78.08  272.79 47 .22  52.78  1 .1179 
4 .0  75 .15  311.10 45 .45  54.55  1 .2004 
4 .5  74 .53  348.52 45 .07  54 .93  1 .2188 
5 .0  82.09  387.67 49 .64  50.36  1 .0143 
5 .5  85 .33  429.53 51 .60  48 .40  0 .9379 
6 .0  87.13  472.64 52 .69  47.31  0 .8979 
6 .5  86.43  516.03 52 .27  47 .73  0 .9133 
7 .0  84.98  558.88 51 .39  48 .61  0 .9458 
7 .5  84.48  601.25 51 .09  48.  91  0 .9573 
8 .0  83.66  643.29 50 .59  49.41  0 .9765 
8 .5  81 .12  684.48 49 .06  50 .94  1 .0385 
9 .0  83.02  725.52 50 .20  49 .80  0 .9919 
9 .5  85 .36  767.61 51 .62  48.  38  0 .9372 
10 .0  87 .69  810.87 53 .03  46 .97  0 .8858 
10 .5  87 .47  854.66 52 .90  47 .10  0 .8904 
11 .0  90 .95  899.27 55 .00  45 .00  0 .8181 
11 .5  91 .31  944.83 55 .22  44.78  0 .8109 
12 .0  93 .15  990.95 56 .33  43 .67  0 .7753 
12 .5  95 .36  1038.08 57 .67  42 .33  0 .7341 
13 .0  95 .42  1085.77 57 .70  42.30  0 .7330 
13 .5  93 .78  1133.07 56 .71  43 .29  0 .7633 
14 .0  93 .50  1179.89 56 .54  43 .46  0 .7685 
14 .5  94 .40  1226.86 57 .09  42 .91  0 .7516 
15 .0  94 .09  1273.99 56 .90  43 .10  0 .7575 
15 .5  93 .35  1320.85 56 .45  43.55  0 .7714 
16 .0  95 .05  1367.95 57 .48  42 .52  0 .7396 
16 .5  97 .60  1416.11 59 .03  40.97  0 .6942 
17 .0  99 .36  1465.35 60 .09  39.91  0 .6643 
17 .5  99 .89  1515.  17  60 .41  39.59  0 .6554 
18 .0  102.70 1565.81 62 .11  37 .89  0 .6101 





1 .0  61 .62  
1 .5  64 .42  
2 .0  73.56  
2 .5  81.01  
3 .0  80.59  
3 .5  80.18  
4 .0  77.74  
4 .5  77.  18  
5 .0  75.68  
5 .5  75.64  
6 .0  84.18  
6 .5  87.63  
7 .0  87.54  
7 .5  85.87  
8 .0  85.94  
8 .5  86.44  
9 .0  85 .13  
9 .5  83.92  
10 .0  85 .30  
10 .5  85 .91  
11 .0  87 .30  
11 .5  86 .90  
12 .0  86 .20  
12 .5  86 .43  
13 .0  89 .23  
13 .5  87 .29  
14 .0  90 .11  
14 .5  92 .30  
15 .0  91 .29  
15 .5  91 .33  
16 .0  91 .94  
16 .5  95 .40  
17 .0  97 .95  
17 .5  98 .11  
18 .0  97.29  
18 .5  98 .44  
19 .0  100.23 
19 .5  101.26 
20 .0  101.52 
20 .5  101.40 
21 .0  101.98 
21 .5  104.53 
22 .0  104.97 




61.  62  37 .  27  
93 .  83  38 .  96  
128.  33  44 .  49  
166.  97  48 .  99  
207.  37  48 .  73  
247.  56  48 .  49  
287.  04  47 .  01  
325.  77  46 .  67  
363.  99  45 .  77  
401.  82  45 .  74  
441.  77  50 .  91  
484.  73  52 .  99  
528.  52  ; 52 .  94  
571.  87  51 .  93  
614.  82  51 .  97  
657.  92  52 .  28  
700.  81  51 .  48  
743.  08  50 .  75  
785.  38  51 .  59  
828.  18  51 .  95  
871.  49  52 .  79  
915.  04  52 .  55  
958.  31  52 .  13  
1001.  47  52 .  27  
1045.  38  53 .  96  
1089.  51  52 .  79  
1133.  86  54 .  49  
1179.  47  55 .  82  
1225.  36  55 .  20  
1271.  02  55 .  23  
1316.  84  55 .  60  
1363.  67  57 .  69  
1412.  00  59 .  23  
1461.  02  59 .  33  
1509.  87  58 .  83  
1558.  80  59 .  53  
1608.  46  60 .  61  
1658.  84  61 .  24  
1709.  53  61 .  39  
1760.  26  61 .  32  
1811.  10  61 .  67  
1862.  73  63 .  21 




62 .73  1 .6834 
61 .04  1 .  5669 
55 .51  1 .2478 
51.01  1 .0412 
51 .27  1 .0520 
51 .51  1 .0623 
52.  99  1 .1270 
53.33  1 .1426 
54.  23  1 .1850 
54.26  1 .1862 
49.  09  0 .9643 
47.01  0 .8870 
47.06  0 .8889 
48.  07  0 .9258 
48.  03  0 .9242 
47.72  0 .9129 
48.  52  0 .9424 
49.25  0 .9705 
48.41  0 .9385 
48.05  0 .9249 
47.21  0 .8942 
47.45  0 .9029 
47.87  0 .9183 
47.73  0 .9132 
46.04  0 .8533 
47.21  0 .8944 
45.51  0 .8351 
44.18  0 .7915 
44.  80  0 .8114 
44.77  0 .8106 
44.  40  0 .7986 
42.31  0 .7334 
40.77  0 .6883 
40.67  0 .  6855 
41 .17  0 .6997 
40.47  0 .6799 
39.  39  0 .6498 
38.76  0 .6330 
38.  61  0 .6289 
38.68  0 .6308 
38.33  0 .6215 
36.79  0 .5820 
36.52  0 .5753 
*1-^9 
ACCESS TUBE # 12 
DEPTH DRY CUM. VOLUME VOLUME VOID 
FEET DENSITY DD SOLIDS VOIDS RATIO 
LB/CUPT POUNDS % % VV/VS 
1 .0  78 .90  78 .90  47 .71  52 .29  1 .0958 
1 .5  77 .74  117.77 47 .01  52 .99  1 .1272 
2 .0  74.67  155.87 45 .  16  54 .84  1 .2144 
2 .5  73 .13  192.82 44 .23  55 .77  1 .2611 
3 .0  74.97  229.85 45 .34  54.66  1 .2056 
3 .5  78 .21  268.  14  47 .29  52.71  1 .1144 
4 .0  82 .29  308.27 49 .77  50 .23  1 .0094 
4 .5  83 .21  349.64 50 .32  49 .68  0 .9874 
5 .0  83 .13  391.23 50 .27  49 .73  0 .9892 
5 .5  84.97  433.25 51 .38  48 .62  0 .9461 
6 .0  86.68  476.17 52 .  42  47 .58  0 .9076 
6 .5  86 .76  519.53 52 .47  47 .53  0 .9060 
7 .0  86.24  562.78 52 .  15  47 .85  0 .9174 
7 .5  85 .17  605.63 51 .50  48 .50  0 .9416 
8 .0  85 .12  648.20 51 .47  48 .53  0 ,9427 
8 .5  85 ,86  690.94 51 .92  48.08  0 .9260 
9 .0  85 .91  733.89 51 .95  48.05  0 .9249 
9 .5  85 .22  776.67 51 .53  48.47  0 .9404 
10 .0  86 .45  819.58 52 .28  47 .72  0 .9128 
10 .5  86 .24  862.75 52 .15  47.85  0 .9175 
11 .0  87 .77  906.26 53 .08  46 .92  0 .8841 
11 .5  89 .31  950.53 54.01  45 .99  0 .8515 
12 .0  96 .16  996.89 58 .  15  41 .85  0 .7196 
12 .5  88 .29  1043.01 53 .39  46.61  0 .8729 
13 .0  88 .81  1087.28 53 .71  46 .29  0 .8619 
13 .5  85 .72  1130.92 51 .84  48.16  0 .9290 
14 .0  87 .63  1174.26 53 .00  47.00  0 .8870 
14 .5  86 .41  1217.77 52 .26  47 .74  0 .9137 
15 .0  87 .49  1261.24 52 .91  47 .09  0 .8900 
15 .5  87 .55  1305.00 52 .95  47.05  0 .8887 
16 .0  88 .31  1348.97 53 .40  46.60  0 .8725 
16 .5  87 .73  1392.98 53 .05  46 .95  0 .8849 
17 .0  87 .27  1436.73 52 .78  47 .22  0 .8948 
17 .5  87 .95  1480.53 53 .  18  46 .82  0 .8803 
18.0  88 .28  1524.59 53 .39  46.61  0 .8731 
18 .5  86 .93  1568.39 52 .57  47 .43  0 .9023 
19.0  86 .74  1611.81 52 .46  47.54  0 .9063 
19 .5  86 .77  1655.18 52 .47  47 .53  0 .9058 
20 .0  87 .56  1698.77 52 .95  47 .05  0 .8884 
20 .5  88 .91  1742.88 53 .77  46 .23  0 .8599 
21 .0  88 .15  1787.15 53 .31  46 .69  0 .8759 
21 .5  88 .73  1831.37 53 .66  46.  34  0 .8636 
22 .0  88 .97  1875.80 53 .81  46 .19  0 .8585 
22 .5  YY.^Y 1920.N 53.39 46.61  0 .8729 
420 
DEPTH DRY CUM. VOLUME VOLUME VOID 
FEET DENSITY DD SOLIDS VOIDS RATIO 
LB/CUFT POUNDS % % VV/VS 
23 .0  90 .86  1964.90 54 .95  45.05  0 .8199 
23 .5  91 .26  2010.43 55 .19  44.81  0 .8120 
24 .0  94 .  11 2056.77 56 .91  43 .  09  0 .7572 
24 .5  93 .93  2103.78 56 .81  43 .19  0 .7604 
25 .0  95 .68  2151.18 57 .86  42.  14  0 .7283 
25 .5  96 .73  2199.29 58 .49  41.51  0 .7096 
26 .0  97.81  2247.92 59 .15  40 .85  0 .6906 
26 .5  98 .02  2296.88 59 .28  40 .72  0 ,6869 
27 ,0  99.01  2346.14 59 .88  40.  12  0 .6701 
27 .5  99 .37  2395.73 60 .09  39.91  0 .6641 
28 .0  99 .83  2445.53 60 .  37  39 .63  0 .6565 
28 .5  99.79  2495.44 60 .35  39.65  0 .6571 
29 .0  101.  12  2545.66 61 .15  38.85  0 ,6353 
29 .5  101.05 2596.20 61 .11  38.89  0 .6365 
ACCESS TUBE # 13 
D E P T H  D R Y  C U M .  V O L U M E  V O L U M E  V O I D  
F E E T  D E N S I T Y  D D  S O L I D S  V O I D S  R A T I O  
L B / C U F T  P O U N D S  % % V V / V S  
1 . 0  7 9 . 3 9  7 9 . 3 9  4 8 . 0 1  5 1 .  9 9  1 . 0 8 3 0  
1 . 5  7 6 . 5 7  1 1 7 . 6 7  4 6 . 3 1  5 3 . 6 9  1 . 1 5 9 5  
2 . 0  7 8 . 9 2  1 5 6 . 5 5  4 7 . 7 2  5 2 .  2 8  1 . 0 9 5 4  
2 . 5  8 0 . 9 8  1 9 6 . 5 2  4 8 . 9 7  5 1  .  0 3  1 . 0 4 1 9  
3 . 0  8 0 . 8 6  2 3 6 . 9 8  4 8 . 9 0  5 1 .  1 0  1 . 0 4 5 0  
3 . 5  8 0 . 3 2  2 7 7 . 2 8  4 8 . 5 7  5 1 . 4 3  1 . 0 5 8 7  
4 . 0  8 0 . 5 0  3 1 7 . 4 8  4 8 . 6 8  5 1 .  3 2  1 . 0 5 4 1  
4 . 5  8 2 . 2 2  3 5 8 .  1 6  4 9 . 7 2  5 0 . 2 8  1 . 0 1 1 1  
5 . 0  8 3 . 4 3  3 9 9 . 5 8  5 0 . 4 5  4 9 . 5 5  0 . 9 8 2 0  
5 . 5  8 3 . 4 9  4 4 1 . 3 1  5 0 . 4 9  4 9 . 5 1  0 . 9 8 0 6  
6 . 0  8 4 . 2 3  4 8 3 . 2 4  5 0 . 9 4  4 9 . 0 6  0 . 9 6 3 1  
6 . 5  8 3 . 7 6  5 2 5 . 2 3  5 0 . 6 5  4 9 . 3 5  0 . 9 7 4 3  
7 . 0  8 5 . 0 7  5 6 7 . 4 4  5 1 . 4 5  4 8 . 5 5  0 . 9 4 3 7  
7 . 5  8 7 . 6 7  6 1 0 . 6 3  5 3 . 0 2  4 6 . 9 8  0 . 8 8 6 2  
8 . 0  8 6 . 5 9  6 5 4 . 1 9  5 2 . 3 7  4 7 . 6 3  0 . 9 0 9 6  
8 . 5  8 7 . 8 5  6 9 7 . 8 0  5 3 . 1 3  4 6 . 8 7  0 . 8 8 2 3  
9 . 0  8 7 . 5 2  7 4 1 . 6 4  5 2 . 9 3  4 7 . 0 7  0 . 8 8 9 4  
9 . 5  8 7 . 4 1  7 8 5 . 3 8  5 2 . 8 6  4 7 . 1 4  0 . 8 9 1 8  
1 0 . 0  8 6 . 4 4  8 2 8 . 8 4  5 2 . 2 7  4 7 . 7 3  0 . 9 1 3 1  
1 0 . 5  8 6 . 0 1  8 7 1 . 9 5  5 2 . 0 1  4 7 . 9 9  0 . 9 2 2 6  
1 1 . 0  8 5 . 9 3  9 1 4 . 9 3  5 1 . 9 6  4 8 . 0 4  0 . 9 2 4 4  
1 1 . 5  8 5 . 9 4  9 5 7 . 9 0  5 1 . 9 7  4 8 . 0 3  0 . 9 2 4 1  
1 2 . 0  8 6 . 6 7  1 0 0 1 . 0 5  5 2 . 4 2  4 7 . 5 8  0 . 9 0 7 8  
1 2 .  5  8 6 . 6 9  1 0 4 4 . 3 9  5 2 . 4 3  4 7 . 5 7  0 . 9 0 7 4  
1 3 . 0  8 5 . 3 4  1 0 8 7 . 4 0  5 1 . 6 1  4 8 . 3 9  0 . 9 3 7 8  
1 3 . 5  8 5 . 6 3  1 1 3 0 . 1 4  5 1 . 7 9  4 8 . 2 1  0 . 9 3 1 0  
1 4 . 0  8 5  . 8 8  1 1 7 3 . 0 2  5 1  . 9 3  4 8 . 0 7  0 . 9 2 5 6  
1 4 . 5  8 9 . 9 6  1 2 1 6 . 9 8  5 4 . 4 0  4 5 . 6 0  0 . 8 3 8 1  
1 5 . 0  9 5 . 1 1  1 2 6 3 . 2 5  5 7 . 5 2  4 2 . 4 8  0 , 7 3 8 6  
1 5 . 5  8 5 . 9 7  1 3 0 8 . 5 2  5 1 . 9 9  4 8 .  0 1  0 . 9 2 3 5  
1 6 . 0  8 6 . 0 7  1 3 5 1 . 5 3  5 2 . 0 5  4 7 . 9 5  0 . 9 2 1 3  
1 6 . 5  8 5 . 4 7  1 3 9 4 . 4 1  5 1 . 6 9  4 8 . 3 1  0 . 9 3 4 8  
1 7 . 0  8 4 . 8 3  1 4 3 6 . 9 8  5 1 . 3 0  4 8 . 7 0  0 . 9 4 9 4  
1 7 . 5  8 3 . 5 9  1 4 7 9 . 0 9  5 0 . 5 5  4 9 . 4 5  0 . 9 7 8 2  
1 8 . 0  8 5 . 3 9  1 5 2 1 . 3 3  5 1 . 6 4  4 8 . 3 6  0 . 9 3 6 5  
1 8 . 5  8 7 . 7 9  1 5 6 4 . 6 3  5 3 . 0 9  4 6 . 9 1  0 . 8 8 3 6  
1 9 . 0  8 8 . 1 3  1 6 0 0 . 6 1  5 3 . 3 0  4 6 . 7 0  0 . 8 7 6 2  
1 9 . 5  8 6 . 8 6  1 6 5 2 . 3 6  5 2 . 5 3  4 7 . 4 7  0 . 9 0 3 8  
2 0 . 0  8 7 . 3 4  1 6 9 5 . 9 1  5 2 . 8 2  4 7 . 1 8  0 . 8 9 3 4  
2 0 . 5  8 8 . 0 5  1 7 3 9 . 7 5  5 3 . 2 5  4 6 . 7 5  0 . 8 7 8 0  
2 1 . 0  8 8 . 4 5  1 7 8 3 . 8 8  5 3 . 4 9  4 6 . 5 1  0 . 8 6 9 5  
2 1 . 5  8 9 . 7 7  1 8 2 8 . 4 3  5 4 . 2 9  4 5 . 7 1  0 . 8 4 2 1  
2 2 . 0  8 6 . 1 7  1 8 7 2 .  4 2  5 2 . 1 1  4 7 . 8 9  0 . 9 1 9 0  
2 2 . 5  8 5 . 6 1  1 9 1 5 . 3 6  5 1 . 7 7  4 8 .  0 .  9  3  i  5  
DEPTH DRY CUM. VOLUME VOLUME VOID 
FEET DENSITY DD SOLIDS VOIDS RATIO 
LB/CDFT POUNDS % % VV/VS 
23 .0  85 .85  1958.23 51 .92  48 .08  0 .9261 
23 .5  85.09  2000.96 51 .46  48 .54  0 .9432 
24 .0  87.16  2044.03 52 .71  47 .29  0 .8972 
24 .5  88 .68  2087.99 53 .63  46 .37  0 .8646 
25 .0  87 .57  2132.05 52 .96  47 .04  0 .8883 
25.  5  86 .07  2175.46 52 .05  47.95  0 .9212 
26 .0  86 .01  2218.48 52 .01  47 .99  0 .9227 
26 .5  84 .93  2261.22 51 .36  48.64  0 .9469 
27 .0  87.61  2304.35 52 .98  47 .02  0 .8874 
27 .5  87.27  2348.07 52 .77  47 .23  0 .8949 
28 .0  88.68  2392.06 53 .63  46 .37  0 .8647 
28.  5  88 .61  2436.38 53 .58  46 .42  0 .8662 
29 .0  90 .50  2481.16 54 .73  45 .27  0 .8272 
29 .5  92 .43  2526.89 55 .90  44 .  10  0 .7889 
30 .0  93 .03  2573.26 56 .26  43 .74  0 .7775 
30 .5  96 .44  2620.63 58 .32  41 .68  0 .7147 
31 .0  96 .10  2668.76 58 .11  41 .89  0 .7208 
31 .5  99 .55  2717.67 60 .20  39 .80  0 .6611 
32 .0  100.09 2767.58 60 .53  39.47  0 .6522 
32 .5  101.08 2817.87 61 .13  38.  87  0 .6359 
33 .0  101.56 2868.53 61 .42  38 .58  0 .6283 
33 .5  100.35 2919.01 60 .69  39 .31  0 .6478 
34 .0  101.35 2969.43 61 .29  38.71  0 .6317 
ACCESS TUBE # 1U 
D E P T H  D R Y  C U M .  V O L U M E  V O L U M E  V O I D  
F E E T  D E N S I T Y  D D  S O L I D S  V O I D S  R A T I O  
L B / C U F T  P O U N D S  % % V V / V S  
1 . 0  7 2 . 9 5  7 2 . 9 5  4 4 . 1 2  5 5 7 8 8  " 7 7 2 6 6 8  
1 . 5  7 8 . 0 8  1 1 1 . 9 9  4 7 . 2 2  5 2 . 7 8  1 . 1 1 7 7  
2 . 0  7 9 . 6 5  1 5 1 . 4 3  4 8 . 1 7  5 1 . 8 3  1 . 0 7 6 1  
2 . 5  7 9 . 9 8  1 9 1 . 3 3  4 8 . 3 7  5 1 . 6 3  1 . 0 6 7 5  
3 . 0  8 1 . 0 0  2 3 1 . 5 8  4 8 . 9 9  5 1 .  0 1  1 . 0 4 1 4  
3 . 5  8 3 . 0 3  2 7 2 . 5 9  5 0 . 2 1  4 9 . 7 9  0 . 9 9 1 5  
4 . 0  8 3 . 1 8  3 1 4 . 1 4  5 0 . 3 0  4 9 . 7 0  0 . 9 8 7 9  
4 . 5  8 3 . 4 9  3 5 5 . 8 1  5 0 . 4 9  4 9 . 5 1  0 . 9 8 0 7  
5 . 0  8 1 . 4 7  3 9 7 . 0 5  4 9 . 2 7  5 0 . 7 3  1 . 0 2 9 8  
5 . 5  8 2 . 5 4  4 3 8 . 0 5  4 9 . 9 1  5 0 .  0 9  1 . 0 0 3 5  
6 . 0  8 6 . 3 8  4 8 0 . 2 8  5 2 . 2 4  4 7 . 7 6  0 . 9 1 4 4  
6 . 5  8 7 . 6 5  5 2 3 . 7 9  5 3 . 0 1  4 6 . 9 9  0 . 8 8 6 5  
7 . 0  8 6 , 5 3  5 6 7 . 3 3  5 2 . 3 3  4 7 . 6 7  0 . 9 1 1 0  
7 . 5  8 7 . 9 1  6 1 0 . 9 4  5 3 . 1 6  4 6 .  8 4  0 . 8 8 1 1  
8 . 0  8 8 . 0 7  6 5 4 . 9 4  5 3 . 2 6  4 6 . 7 4  0 . 8 7 7 5  
8 . 5  8 5 . 6 8  6 9 8 . 3 8  5 1 . 8 2  4 8 .  1 8  0 . 9 2 9 9  
9 . 0  8 5 . 7 4  7 4 1 . 2 3  5 1 . 8 5  4 8 . 1 5  0 . 9 2 8 7  
9 . 5  8 6 . 1 5  7 8 4 . 2 0  5 2 . 1 0  4 7 . 9 0  0 . 9 1 9 5  
1 0 . 0  8 6 . 0 3  8 2 7 . 2 5  5 2 . 0 3  4 7 . 9 7  0 . 9 2 2 1  
1 0 . 5  8 7 . 4 1  8 7 0 . 6 1  5 2 . 8 6  4 7 . 1 4  0 . 8 9 1 8  
1 1 . 0  8 7 . 8 4  9 1 4 . 4 2  5 3 . 1 2  4 6 .  8 8  0 . 8 8 2 5  
1 1 . 5  8 8 . 0 1  9 5 8 . 3 8  5 3 . 2 2  4 6 . 7 8  0 . 8 7 8 9  
1 2 . 0  8 6 . 7 3  1 0 0 2 . 0 7  5 2 . 4 5  4 7 . 5 5  0 . 9 0 6 7  
1 2 . 5  8 6 . 5 7  1 0 4 5 . 3 9  5 2 . 3 5  4 7 . 6 5  0 . 9 1 0 1  
1 3 . 0  8 6 . 2 1  1 0 8 8 . 5 9  5 2 .  1 3  4 7 . 8 7  0 . 9 1 8 1  
1 3 . 5  8 6 . 3 4  1 1 3 1 . 7 2  5 2 . 2 1  4 7 . 7 9  0 . 9 1 5 2  
1 4 . 0  8 5 . 8 3  1 1 7 4 . 7 7  5 1 . 9 1  4 8 . 0 9  0 . 9 2 6 5  
1 4 . 5  8 4 . 6 8  1 2 1 7 . 4 0  5 1 . 2 1  4 8 . 7 9  0 . 9 5 2 7  
1 5 . 0  8 6 . 2 2  1 2 6 0 . 1 2  5 2 . 1 4  4 7 . 8 6  0 . 9 1 7 8  
1 5 . 5  8 7 . 0 0  1 3 0 3 . 4 3  5 2 . 6 1  4 7 . 3 9  0 . 9 0 0 8  
1 6 . 0  8 8 . 6 1  1 3 4 7 . 3 3  5 3 . 5 9  4 6 . 4 1  0 . 8 6 6 1  
1 6 . 5  8 6 . 4 3  1 3 9 1 . 0 9  5 2 . 2 7  4 7 . 7 3  0 . 9 1 3 2  
1 7 . 0  8 6 . 5 2  1 4 3 4 . 3 3  5 2 . 3 2  4 7 . 6 8  0 . 9 1 1 2  
1 7 . 5  9 1 . 4 6  1 4 7 8 . 8 3  5 5 . 3 1  4 4 . 6 9  0 . 8 0 7 9  
1 8 . 0  9 4 . 2 3  1 5 2 5 . 2 5  5 6 . 9 9  4 3 . 0 1  0 . 7 5 4 8  
1 8 . 5  9 1 . 3 3  1 5 7 1 . 6 4  5 5 . 2 3  4 4 . 7 7  0 . 8 1 0 6  
1 9 . 0  8 8 . 4 1  1 6 1 6 . 5 8  5 3 . 4 7  4 6 .  5 3  0 . 8 7 0 3  
1 9 . 5  8 8 . 0 2  1 6 6 0 . 6 9  5 3 . 2 3  4 6 . 7 7  0 . 8 7 8 6  
2 0 . 0  8 7 . 4 9  1 7 0 4 . 5 7  5 2 . 9 1  4 7 .  0 9  0 . 8 9 0 0  
2 0 . 5  8 9 . 1 9  1 7 4 8 . 7 4  5 3 . 9 4  4 6 . 0 6  0 . 8 5 4 1  
2 1 . 0  8 9 . 1 5  1 7 9 3 . 3 2  5 3 . 9 1  4 6 . 0 9  0 . 8 5 4 8  
2 1 . 5  8 9 . 4 3  1 8 3 7 . 9 7  5 4 . 0 8  4 5 .  9 2  0 . 8 4 9 0  
2 2 . 0  8 8 . 1 3  1 8 8 2 . 3 6  5 3 . 3 0  4 6 . 7 0  0 . 8 7 6 3  
2 2 . b  8 9 .  1 3  1 9 2 6 . 6 7  b 3  . y o  4 b . l U  u . « 5 5 2  
43*T 
D E P T H  D R Y  C U M .  V O L U M E  V O L U M E  V O I D  
F E E T  D E N S I T Y  D D  S O L I D S  V O I D S  R A T I O  
L B / C U F T  P O U N D S  % % V V / V S  
2 3 . 0  9 0 . 5 2  1 9 7 1 . 5 8  5 4 . 7 4  4 5 7 2 6 ~ "   0 7 8 2 6 7  
2 3 . 5  8 9 . 7 9  2 0 1 6 . 6 6  5 4 . 3 0  4 5 . 7 0  0 . 8 4 1 6  
2 4 . 0  9 0 . 2 3  2 0 6 1 . 6 7  5 4 . 5 7  4 5 . 4 3  0 . 8 3 2 6  
2 4 . 5  8 8 . 7 3  2 1 0 6 . 4 1  5 3 . 6 6  4 6 .  3 4  0 . 8 6 3 7  
2 5 . 0  8 6 . 6 5  2 1 5 0 . 2 5  5 2 . 4 0  4 7 . 6 0  0 . 9 0 8 4  
2 5 . 5  8 8 . 0 8  2 1 9 3 . 9 3  5 3 . 2 6  4 6 . 7 4  0 . 8 7 7 5  
2 6 . 0  8 8 . 8 1  2 2 3 8 . 1 5  5 3 . 7 1  4 6 . 2 9  0 . 8 6 1 9  
2 6 . 5  8 9 . 3 5  2 2 8 2 . 6 9  5 4 . 0 3  4 5 . 9 7  0 . 8 5 0 7  
2 7 . 0  8 7 . 6 8  2 3 2 6 . 9 5  5 3 . 0 3  4 6 . 9 7  0 . 8 8 5 9  
2 7 . 5  8 8 . 4 7  2 3 7 0 . 9 9  5 3 . 5 0  4 6 . 5 0  0 . 8 6 9 0  
2 8 . 0  8 7  . 9 7  2 4 1 5 . 1 0  5 3 . 2 0  4 6 . 8 0  0 . 8 7 9 7  
2 8 . 5  8 7 . 5 1  2 4 5 8 . 9 8  5 2 . 9 2  4 7 . 0 8  0 . 8 8 9 5  
2 9 . 0  8 9 . 5 2  2 5 0 3 . 2 3  5 4 .  1 3  4 5 . 8 7  0 . 8 4 7 3  
2 9 . 5  8 9 . 6 4  2 5 4 8 . 0 2  5 4 . 2 1  4 5 . 7 9  0 . 8 4 4 8  
3 0 . 0  8 8 . 2 4  2 5 9 2 . 4 9  5 3 . 3 6  4 6 . 6 4  0 . 8 7 4 0  
3 0 . 5  8 7 . 7 8  2 6 3 6 .  5 0  5 3 . 0 9  4 6 . 9 1  0 . 8 8 3 8  
3 1 . 0  8 8 . 7 5  2 6 8 0 . 6 3  5 3 . 6 7  4 6 . 3 3  0 . 8 6 3 1  
3 1 . 5  9 0 . 6 6  2 7 2 5 . 4 8  5 4 . 8 3  4 5 . 1 7  0 . 8 2 3 9  
3 2 . 0  9 1 . 4 0  2 7 7 1 . 0 0  5 5 .  2 7  4 4 . 7 3  0 . 8 0 9 2  
3 2 . 5  9 4 . 5 5  2 8 1 ' / . 4 9  5 7 . 1 8  4 2 . 8 2  0 . 7 4 9 0  
3 3 . 0  9 5 . 1 5  2 8 6 4 . 9 1  5 7 . 5 4  4 2 . 4 6  0 . 7 3 7 9  
3 3 . 5  9 7 . 3 7  2 9 1 3 . 0 4  5 8 . 8 8  4 1  . 1 2  0 . 6 9 8 3  
3 4 . 0  1 0 0 . 7 7  2 9 6 2 . 5 7  6 0 . 9 4  3 9 . 0 6  0 . 6 4 1 0  
3 4 . 5  1 0 0 . 0 9  3 0 1 2 . 7 9  6 0 . 5 3  3 9 . 4 7  0 . 6 5 2 2  
3 5 . 0  1 0 1 . 7 7  3 0 6 3 .  2 5  6 1 . 5 4  3 8 . 4 6  0 . 6 2 4 9  
3 5 . 5  1 0 1 . 5 1  3 1 1 4 . 0 7  6 1  . 3 8  3 8 . 6 2  0 . 6 2 9 1  
3 6 . 0  1 0 2 . 6 0  3 1 6 5 . 0 9  6 2 . 0 4  3 7 . 9 6  0 . 6 1 1 7  
•^i5 
ACCESS TUBE »  15  
DEPTH DRY CUM. VOLUME "VOLUME VOID 
FEET DENSITY DD SOLIDS VOIDS RATIO 
LB/CDFT POUNDS % % VV/VS 
1 .0  85 .64  85 .64  51 .79  48 .21  0 .9309 
1 .5  82.81  127.05 50 .08  49 .92  0 .9969 
2 .0  83.68  168.67 50 .60  49 .40  0 .9762 
2 .5  85.37  210.93 51 .62  48 .  38  0 .9371 
3 .0  89 .83  254.73 54 .33  45.67  0 .8408 
3 .5  94 .74  300.87 57 .29  42 .71  0 .7454 
4 .0  84 .73  345.74 51 .24  48.76  0 .9517 
4 .5  85.34  388.25 51 .61  48 .39  0 .9376 
5 .0  84.83  430.79 51 .30  48 .70  0 .9494 
5 .5  83.29  472.82 50 .37  49 .63  0 .9854 
6 .0  83.65  514.56 50 .59  49 .41  0 .9767 
6 .5  84.76  556.66 51 .26  48 .74  0 .9510 
7 .0  86.83  599.56 52 .51  47 .49  0 .9044 
7 .5  86.51  642.89 52.31  47 .69  0 .9115 
8 .0  86.53  686.  15  52 .33  47 .67  0 .9111 
8 .5  86.42  729.39 52 .26  47 .74  0 .9135 
9 .0  89 .14  773.28 53 .90  46 .10  0 .8552 
9 .5  86.  51  817.  19  52 .31  47 .69  0 .9115 
10 .0  86 .10  860.34 52 .07  47 .93  0 .9206 
10 .5  84 .87  903.08 51 .33  48 .67  0 .9483 
11 .0  86 .38  945.89 52 .24  47.76  0 .9143 
11 .5  87 .03  989.24 52 .63  47 .37  0 .9001 
12 .0  86 .46  1032.62 52 .28  47 .72  0 .9127 
12 .5  85 .69  1075.65 51 .82  48 .18  0 .9298 
13 .0  85 .94  1118.56 51 .97  48.  03  0 .9241 
13 .5  87 .10  1161.82 52 .67  47 .33  0 .8985 
14 .0  86 .31  1205.17 52 .  19  47 .81  0 .9159 
14 .5  87 .39  1248.59 52 .85  47 .15  0 .8923 
15 .0  87 .23  1292.25 52 .75  47 .25  0 .8958 
15 .5  87 .37  1335.90 52-84 47 .16  0 .8926 
16 .0  89 .50  1380.  11 54 .13  45.87  0 .8475 
16 .5  89 .23  1424.80 53 .96  46.04  0 .8532 
17 .0  90 .96  1469.84 55 .00  45 .00  0 .8180 
17 .5  91 .73  1515.51 55 .47  44 .53  0 .8027 
18 .0  92 .30  1561.52 55 .82  44.  18  0 .7915 
18 .5  95 .26  1608.41 57 .61  42 .39  0 .7359 
19 .0  95 .25  1656.04 57 .60  42 .40  0 .7361 
19 .5  97 .45  1704.21 58 .93  41 .  07  0 .6970 
20 .0  97 .43  1752.93 58 .92  41 .08  0 .6972 
20 .5  98 .62  1801.94 59 .64  40 .36  0 .6768 
21 .0  100.25 1851.66 60 .63  39.37  0 .6494 
21 .5  99 .92  1901.71 60 .43  39.57  0 .6549 
436 
ACCESS TUBE #  16  
DEPTH" DRY CUM. VOLUME VOLUME VOID 
FEET DENSITY DD SOLIDS VOIDS RATIO 
LB/CUFT POUNDS % % VV/VS 
1 .0  86 .32  86 .32  52 .20  47 .80  0 .9156 
1 .5  86.12  129.38 52 .08  47 .92  0 .9201 
2 .0  86.18  172.46 52 .  12  47 .88  0 .9187 
2 .5  88.29  216.08 53 .39  46 .61  0 .8729 
3 .0  89.69  260.57 54 .24  45.76  0 .8437 
3 .5  88 .93  305.23 53 .78  46 .22  0 .8595 
4 .0  89 .20  349.76 53 .95  46 .05  0 .8537 
4 .5  90.29  394.63 54 .60  45 .40  0 .8314 
5 .0  89.12  439.49 53 .89  46 .  11 0 .8555 
5 .5  88.97  484.01 53 .80  46 .20  0 .8586 
6 .0  87.88  528.22 53 .15  46 .85  0 .8816 
6 .5  87.53  572.07 52 .93  47.07  0 .8891 
7 .0  86.53  615.59 52 .  33  47 .67  0 .9111 
7 .5  85.83  658.68 51 .91  48 .09  0 .9266 
8 .0  88.44  702.25 53 .48  46 .52  0 .86  98 
8 .5  89 .18  746.65 53 .93  46.07  0 .8542 
9 .0  89 .47  791.31 54 .  10  45 .90  0 .8483 
9 .5  88.64  835.84 53 .61  46 .39  0 .8654 
10 .0  88 .40  880.10 53 .46  46.  54  0 .8707 
10 .5  88 .02  924.20 53 .23  46.77  0 .8787 
11 .0  87 .87  968.  18  53 .  14  46 .86  0 .8818 
11 .5  89 .06  1012.41 53 .86  46.14  0 .8568 
12 .0  87 .64  1056.58 53 .00  47 .00  0 .8868 
12 .5  87 .46  1100.36 52 .89  47 .11  0 .8906 
13 .0  88 .73  1144.41 53 .66  46.34  0 .8636 
13 .5  86 .97  1188.33 52 .59  47.41  0 .9014 
14 .0  87 .57  1231.96 52 .96  47.04  0 .8883 
14 .5  87 .31  1275.68 52 .80  47 .20  0 .8940 
15 .0  87 .83  1319.47 53 .  11  46 .89  0 .8828 
15 .5  90 .74  1364.11 54 .88  45 .12  0 .8223 
16 .0  94 .24  1410.36 56 .99  43 .01  0 .7547 
16 .5  94 .58  1457.56 57 .20  42 .80  0 .7483 
17 .0  97 .58  1505.60 59 .01  40 .99  0 .6946 
17 .5  99 .27  1554.82 60 .03  39.97  0 .6658 
18 .0  98 .90  1604.36 59 .81  40.  19  0 .6720 
18 .5  100.20 1654.13 60 .59  39.41  0 .6504 
T37 
ACCESS TUBE # 17 
DEPTH DRY CUM. VOLUME VOLUME VOID 
FEET DENSITY DD SOLIDS VOIDS RATIO 
LB/CUFT POUNDS % % VV/VS 
7 9 . 3 3  7 9 . 3 3  " ~ 4 7 T 9 7  5 2 . 0 3  ~ Ï 7 Ô 8 4 5  
1 . 5  8 6 . 9 9  1 2 2 . 8 3  5 2 . 6 1  4 7 .  3 9  0 . 9 0 0 8  
2 . 0  8 7 . 8 6  1 6 6 . 5 4  5 3 . 1 3  4 6 . 8 7  0 . 8 8 2 1  
2 . 5  8 9 . 7 7  2 1 0 . 9 5  5 4 . 2 9  4 5 . 7 1  0 . 8 4 2 0  
3 . 0  9 0 . 4 4  2 5 6 . 0 0  5 4 . 6 9  4 5 . 3 1  0 . 8 2 8 4  
3 . 5  9 1 . 4 3  3 0 1 . 4 7  5 5 . 2 9  4 4 . 7 1  0 . 8 0 8 6  
4 . 0  9 1 . 2 2  3 4 7 . 1 3  5 5 . 1 6  4 4 . 8 4  0 . 8 1 2 8  
4 . 5  9 0 . 8 1  3 9 2 . 6 4  5 4 . 9 2  4 5 .  0 8  0 . 8 2 0 9  
5 . 0  9 0 . 8 8  4 3 8 . 0 6  5 4 . 9 6  4 5 . 0 4  0 . 8 1 9 5  
5 . 5  9 1 . 8 8  4 8 3 . 7 5  5 5 . 5 6  4 4 . 4 4  0 . 7 9 9 7  
6 .  0  8 9 . 8 1  5 2 9 . 1 7  5 4 . 3 1  4 5 . 6 9  0 . 8 4 1 3  
6 . 5  8 8 . 1 8  5 7 3 . 6 7  5 3 . 3 3  4 6 . 6 7  0 . 8 7 5 2  
7 . 0  8 8 . 6 9  6 1 7 . 8 9  5 3 . 6 3  4 6 . 3 7  0 . 8 6 4 5  
7 . 5  8 9 . 5 7  6 6 2 . 4 5  5 4 . 1 7  4 5 . 8 3  0 . 8 4 6 1  
8 . 0  8 8 . 3 8  7 0 6 . 9 4  5 3 . 4 5  4 6 . 5 5  0 . 8 7 1 0  
8 . 5  8 9 . 8 6  7 5 1 . 5 0  5 4 . 3 4  4 5 . 6 6  0 . 8 4 0 1  
9 . 0  8 8 . 5 6  7 9 6 . 1 1  5 3 . 5 6  4 6 . 4 4  0 . 8 6 7 1  
9 . 5  8 8 . 5 7  8 4 0 . 3 9  5 3 . 5 6  4 6 . 4 4  0 . 8 6 7 0  
1 0 . 0  8 7 . 5 8  8 8 4 . 4 3  5 2 . 9 6  4 7 .  0 4  0 . 8 8 8 1  
1 0 . 5  8 6 . 9 7  9 2 8 . 0 7  5 2 . 5 9  4 7 . 4 1  0 . 9 0 1 4  
1 1 . 0  8 7 . 5 7  9 7 1 . 7 0  5 2 . 9 6  4 7 . 0 4  0 . 8 8 8 3  
1 1 . 5  8 8 . 8 2  1 0 1 5 . 8 0  5 3 . 7 1  4 6 . 2 9  0 . 8 6 1 8  
1 2 . 0  8 9 . 8 6  1 0 6 0 . 4 7  5 4 . 3 4  4 5 . 6 6  0 . 8 4 0 1  
1 2 . 5  9 1 . 6 8  1 1 0 5 . 8 5  5 5 . 4 4  4 4 . 5 6  0 . 8 0 3 7  
1 3 . 0  9 2 . 7 0  1 1 5 1 . 9 5  5 6 . 0 6  4 3 . 9 4  0 . 7 8 3 7  
1 3 . 5  9 3 . 8 6  1 1 9 8 . 5 9  5 6 . 7 6  4 3 .  2 4  0 . 7 6 1 8  
1 4 . 0  9 5 . 5 6  1 2 4 5 . 9 4  5 7 . 7 9  4 2 . 2 1  0 . 7 3 0 4  
1 4 . 5  9 6 . 6 4  1 2 9 3 . 9 9  5 8 . 4 4  4 1 . 5 6  0 . 7 1 1 2  
1 5 . 0  9 7 . 9 4  1 3 4 2 . 6 4  5 9 , 2 3  4 0 . 7 7  0 . 6 8 8 5  
1 5 . 5  9 8 . 7 0  1 3 9 1 . 8 0  5 9 . 6 9  4 0 .  3 1  0 . 6 7 5 3  
1 6 . 0  9 9 . 5 7  1 4 4 1 . 3 6  6 0 . 2 2  3 9 . 7 8  0 . 6 6 0 7  
1 6 . 5  9 9 . 3 6  1 4 9 1 . 1 0  6 0 . 0 8  3 9 . 9 2  0 . 6 6 4 3  
1 7 . 0  1 0 0 . 7 1  1 5 4 1 . 1 1  6 0 . 9 0  3 9 . 1 0  0 . 6 4 1 9  
1 7 . 5  9 8 . 7 6  1 5 9 0 . 9 8  5 9 . 7 3  4 0 . 2 7  0 . 6 7 4 3  
1 8 . 0  9 7 . 8 7  1 6 4 0 . 1 4  5 9 . 1 9  4 0 . 8 1  0 . 6 8 9 6  
43!) 
ACCESS TUBE # 18 
DEPTH DRY COM. VOLUME VOLUME VOID 
FEET DENSITY DD SOLIDS VOIDS RATIO 
LB/CUFT POUNDS % % VV/VS 
1 .0  81 .82  81 .82  49 .48  50 .52  Ï7Ô2ÎÏ 
1 .5  87 .82  125.72 53 .11  46 .  89  0 .8831 
2 .0  90.  13  170.21 54 .50  45 .50  0 .8347 
2 .5  92.22  215.80 55 .77  44 .  23  0 .7931 
3 .0  93 .56  262.24 56 .58  43 .42  0 .7675 
3 .5  93 .47  309.00 56 .53  43 .47  0 .7691 
4 .0  94.96  356.  11 57 .42  42 .58  0 .7414 
4 .5  93.61  403.25 56 .61  43 .  39  0 .7664 
5 .0  93.78  450.10 56.71  43 .29  0 .7633 
5 .5  95.49  497.41 57 .75  42 .25  0 .7317 
6 .0  95 .73  545.22 57 .89  42 .11  0 .7274 
6 .5  94.70  592.83 57 .27  42 .73  0 .7461 
7 .0  91.47  639.37 55.31  44 .69  0 .8078 
7 .5  89.76  684.68 54 .  28  45 .72  0 .8422 
8 .  0  90 .51  729.74 54 .74  45 .26  0 .8269 
8 .5  90 .74  775.06 54 .88  45.  12  0 .8223 
9 .0  91 .74  820.68 55 .48  44 .52  0 .8024 
9 .5  95.59  867.51 57 .81  42 .  19  0 .7298 
10 .0  98 .60  916.06 59 .63  40 .37  0 .6771 
10 .5  99 .32  965.54 60 .06  39 .94  0 .6649 
11 .0  98 .34  1014.96 59 .47  40 .53  0 .6816 
11 .5  98 .09  1064.06 59 .32  40.  68  0 .6857 
12 .0  99 .02  1113.34 59 .88  40 .12  0 .6699 
12 .5  100.06 1163.11 60 .51  39 .49  0 .6526 
13 .0  98 .94  1212.86 59 .83  40 .17  0 .6713 
13 .5  98 .33  1262.18 59 .46  40 .54  0 .6817 
14 .0  100.61 1311.91 60 .84  39 .16  0 .6436 
14 .5  101.11 1362.35 61 .15  38.85  0 .6354 
15 .0  102.22 1413.18 61 .82  38 .18  0 .6176 
-+39 
ACCESS TUBE » 19 
DEPTH DRY CUM. VOLUME VOLUME VOID 
FEET DENSITY DD SOLIDS VOIDS RATIO 
LB/COFT POUNDS % % VV/VS 
1 .0  86.09  86 .09  52 .06  47T94 "ÔT92Ô9 
1 .5  86.58  129.38 52 .36  47 .  64  0 .9098 
2 .0  86.59  172.67 52 .36  47 .64  0 .9098 
2 .5  89.55  216.70 54 .15  45.85  0 .8466 
3 .0  92 .15  262.13 55 .73  44 .27  0 .7944 
3 .5  94.10  308.69 56 .90  43 .10  0 .7573 
4 .0  94.07  355.73 56 .89  43 .11  0 .7579 
4 .5  93.64  402.66 56 .63  43.37  0 .7660 
5 .0  94 .73  449.75 57 .29  42 .71  0 .7456 
5 .5  94 .28  497.00 57 .02  42.  98  0 .7539 
6 .0  92.45  543.69 55 .91  44 .09  0 .7886 
6 .5  96.29  590.87 58 .23  41.77  0 .7174 
7 .0  95.19  638.74 57 .57  42 .43  0 .7371 
7 .5  95.49  686.41 57 .75  42 .25  0 .7317 
8 .0  97.91  734.76 59 .21  40 .79  0 .6889 
8 .5  96 .03  783.25 58 .07  41 .93  0 .7220 
9 .0  96.07  831.27 58 .10  41 .  90  0 .7212 
9 .5  97.02  879.55 58 .67  41 .  33  0 .7044 
10 .0  97 .86  928.27 59 .18  40 .82  0 .6898 
10 .5  98.59  977.38 59 .62  40 .  38 0 .6773 
11 .0  99 .27  1026.84 60 .03  39.97  0 .6658 
11 .5  99 .85  1076.62 60 .39  39.61  0 .6560 
12 .0  102.15 1127.12 61 .77  38 .23  0 .6188 
12 .5  103.26 1178.47 62 .44  37.56  0 .6014 
13 .0  104.46 1230.40 63 .17  36.83  0 .5830 
13 .5  108.36 1283.60 65 .53  34.47  0 .5261 
14 .0  113.53 1283.67 68 .65  31 .35  0 .4566 
ACCESS TDEE # 20 
DEPTH DRY CUM. VOLUME VOLUME VOID 
FEET DENSITY DD SOLIDS VOIDS RATIO 
LB/COFT POUNDS X % VV/VS 
1 . 0  7 8 .  5 2  7 8 .  5 2  4 7 . 4 9  5 2 . 5 1  " " T 7 T Ô 5 9  
1 . 5  7 0 . 4 4  1 1 3 . 7 4  4 2 . 6 0  5 7 . 4 0  1 . 3 4 7 5  
2 , 0  7 5 .  1 6  1 5 0 . 1 4  4 5 . 4 5  5 4 . 5 5  1 . 2 0 0 1  
2 . 5  7 7 , 8 0  1 8 8 . 3 8  4 7 . 0 5  5 2 . 9 5  1 . 1 2 5 4  
3 . 0  8 2 . 7 5  2 2 8 . 5 2  5 0 . 0 4  4 9 . 9 6  0 . 9 9 8 2  
3 . 5  8 3 . 4 4  2 7 0 . 0 7  5 0 . 4 6  4 9 . 5 4  0 . 9 8 1 7  
4 . 0  8 3 . 8 7  3 1 1 . 9 0  5 0 . 7 2  4 9 . 2 8  0 . 9 7 1 6  
U . 5  8 6 . 7 3  3 5 4 . 5 5  5 2 . 4 5  4 7 . 5 5  0 . 9 0 6 6  
5 . 0  8 1 . 4 3  3 9 6 . 5 9  4 9 . 2 4  5 0 . 7 6  1 . 0 3 0 8  
5 . 5  9 0 . 9 2  4 3 9 . 6 8  5 4 . 9 8  4 5 . 0 2  0 . 8 1 8 7  
6 . 0  9 2 . 9 8  4 8 5 . 6 5  5 6 . 2 3  4 3 , 7 7  0 . 7 7 8 5  
6 . 5  9 1 . 6 1  5 3 1 . 8 0  5 5 . 4 0  4 4 . 6 0  0 . 8 0 5 0  
7 . 0  9 1 . 1 2  5 7 7 . 4 8  5 5 . 1 0  4 4 .  9 0  0 . 8 1 4 7  
7 . 5  9 2 . 2 9  6 2 3 . 3 3  5 5 . 8 1  4 4 . 1 9  0 . 7 9 1 8  
8 . 0  9 6 . 9 3  6 7 0 . 6 4  5 8 . 6 2  4 1 . 3 8  0 . 7 0 5 9  
8 . 5  9 8 . 5 0  7 1 9 . 4 9  5 9 . 5 7  4 0 . 4 3  0 . 6 7 8 8  
9 . 0  9 9 . 4 8  7 6 8 . 9 9  6 0 .  1 6  3 9 . 8 4  0 . 6 6 2 3  
9 . 5  1 0 0 . 9 3  8 1 9 . 0 9  6 1  . 0 3  3 8 . 9 7  0 . 6 3 8 4  
1 0 . 0  9 8 . 6 2  8 6 8 . 9 7  5 9 . 6 4  4 0 . 3 6  0 . 6 7 6 8  
1 0 . 5  9 5 . 5 6  9 1 7 . 5 2  5 7 . 7 9  4 2 . 2 1  0 . 7 3 0 5  
1 1 . 0  9 6 . 0 2  9 6 5 . 4 1  5 8 . 0 7  4 1 . 9 3  0 . 7 2 2 2  
1 1 . 5  9 8 . 7 0  1 0 1 4 . 0 9  5 9 . 6 9  4 0 . 3 1  0 . 6 7 5 3  
1 2 . 0  1 0 4 . 6 9  1 0 6 4 . 9 4  6 3 . 3 1  3 6 . 6 9  0 . 5 7 9 6  
1 2 . 5  1 0 7 . 6 1  1 1 1 8 . 0 1  6 5 . 0 7  3 4 . 9 3  0 . 5 3 6 7  
1 3 . 0  1 0 9 . 0 9  1 1 7 2 .  1 9  6 5 . 9 7  3 4 . 0 3  0 . 5 1 5 8  





1 .0  77 .96  
1 .5  84.77  
2 .0  74 .  15  
2 .5  71 .99  
3 .0  73 .61  
3 .5  76 .53  
4 .0  76 .52  
4 .5  74 .52  
5 .0  75 .05  
5 .5  79.38  
6 .0  83.29  
6 .5  82.75  
7 .0  81.16  
7 .5  81 .90  
8 .0  86.94  
8 .5  89 .94  
9 .0  93 .15  
9 .5  93.82  
10 .0  91 .72  
10 .5  91 .76  
11 .0  90 .75  
11 .5  89 .20  
12 .0  89 .39  
12 .5  88 .41  
13 .0  87 .46  
13 .5  86 .50  
14 .0  89 .71  
14 .5  89 .54  
15 .0  89 .92  
15 .5  90 .76  
16 .0  92 .42  
16 .5  91 .53  
17 .0  91 .15  




77.  96  47 .  14  
120.  34  51 .  27  
160.  07  44 .  84  
196.  61  43 .  53  
233.  01  44 .  51 
270.  54  46 .  28  
308.  80  46 .  27  
346.  56  45 .  07  
383.  96  45 .  38  
422.  56  48 .  00  
463.  23  50 .  37  
504.  74  50 .  04  
545.  72  49 .  08  
586.  48  49 .  53  
628.  69  52 .  57  
672.  91  54 .  39  
718.  68  56 .  33  
765.  43  56 .  74  
811.  81  55 .  47  
857.  68  55 .  49  
903.  31  54 .  88  
948.  29  53 .  94  
992.  94  54 .  06  
1037.  40  53 .  47  
1081.  36  52 .  89  
1124.  86  52 .  31  
1168.  91  54 .  25  
1213.  72  54 .  15  
1258.  58  54 .  38  
1303.  75  54 .  89  
1349.  55  55 .  89  
1395.  54  55 .  35  




52 .86  1 .1212 
48 .73  0 .9506 
55 .16  1 .2299 
56 .47  1-2970 
55 .49  1 .2465 
53 .72  1 .  1608 
53 .73  1 .1611 
54 .93  1 .2189 
54 .62  1 .2035 
52.  00  1 .0832 
49 .63  0 .9852 
49.96  0 .9983 
50.92  1 .0375 
50 .47  1 .0190 
47 .43  0 .9021 
45 .61  0 .8386 
43.67  0 .7752 
43.26  0 .7625 
44.53  0 .8028 
44.51  0 .8021 
45.  12  0 .8222 
46.06  0 .8538 
45.94  0 .8498 
46.  53  0 .8703 
47.11  0 .8906 
47 .69  0 .9116 
45 .75  0 .8432 
45.85  0 .8469 
45.62  0 .8390 
45.  11  0 .8220 
44.11  0 .7891 
44.  65  0 .8066 
44.88  0 .8141 
442 
B .  S o i l  M o i s t u r e  D a t a  
T h e  f o l l o w i n g  s y m b o l s  a r e  u s e d :  V H C  =  v o l u m e t r i c  m o i s t u r e  
c o n t e n t ,  C U M V H C  =  c u m u l a t i v e  v o l u m e t r i c  m o i s t u r e  c o n t e n t  r e ­
p o r t e d  i n  i n c h e s ,  W D  =  w e t  d e n s i t y  r e p o r t e d  i n  p o u n d s  p e r  c u b i c  
f o o t ,  C U M H D  =  c u m u l a t i v e  w e t  d e n s i t y  r e p o r t e d  i n  p o u n d s ,  V V  =  
v o l u m e  o f  v o i d s ,  v a  =  v o l u m e  o f  a i r ,  a n d  S  =  s a t u r a t i o n  i n  p e r  
c e n t .  
A T # 0 9  - 1 0 / 1 3 / 6 8  
D E P T H  V H C  C U H V H C  W D  C U K W D  V V  V A  S  
F E E T  % I N C H E S  L B / C U F T  L P  % % % 
1 . 0  2 8 . 1 3  3 . 3 8  9 5 . 9 6  9 5 .  9 6  5 2 .  5 8  2 4 . 4 5  5 3 .  5 0  
2 . 0  2 1 . 7 0  6 . 3 7  8 5 . 2 1  1 8 6 .  5 5  5 6 .  6 6  3 4 . 9 6  3 8 .  3 0  
3 , 0  2 5 . 2 7  9 . 1 8  8 7 .  9 6  2 7 3 .  1 3  5 6 .  3 4  3 1 . 0 7  4 4 .  8 5  
4 . 0  2 8 . 0 2  1 2 . 3 8  9 2 . 4 9  3 6 3 .  3 6  5 4 .  6 4  2 6 . 6 2  5 1 .  2 8  
5 . 0  3 2 . 8 8  1 6 . 0 3  1 0 2 . 3 5  4 6 0 .  7 9  5 0 .  5 1  1 7 . 6 3  6 5 .  0 9  
6 . 0  3 5 . 3 9  2 0 . 1 3  1 0 9 . 4 3  5 6 6 .  6 8  4 7 .  1 8  1 1 . 7 9  7 5 .  0 2  
7 . 0  3 7 . 4 0  2 4 . 5 0  1 1 5 . 3 2  6 7 9 .  0 5  4 4 .  3 8  6 . 9 7  •  8 4 .  2 9  
8 . 0  3 8 . 6 6  2 9 . 0 6  1 1 7 . 6 3  7 9 5 .  5 2  4 3 .  4 6  4 . 7 9  8 8 .  9 7  
9 . 0  3 9 . 9 1  3 3 . 7 8  1 2 0 . 3 9  9 1 4 .  5 3  4 2 .  2 6  2 . 3 5  9 4 .  4 5  
1 0 . 0  4 1 . 0 4  3 8 . 6 4  1 1 9 . 6 3  1 0 3 4 .  5 4  4 3 .  1 4  2 . 1 0  9 5 .  1 4  
1 1 . 0  4 1 . 4 2  4 3 . 5 8  1 2 0 . 2 4  1  1 5 4 .  4 7  4 2 .  9 2  1 . 5 0  9 6 .  5 1  
1 2 . 0  4 1 . 8 5  4 8 . 5 8  1 2 1 . 8 2  1 2 7 5 .  5 0  4 2 .  1 3  0 . 2 8  9 9 .  3 5  
1 3 . 0  4 0 . 8 1  5 3 . 5 4  1 2 0 . 3 4  1 3 9 6 .  5 7  4 2 .  6 2  1 . 8 1  9 5 .  7 4  
1 4 . 0  4 0 . 6 7  5 8 .  4 3  1 2 1 . 7 7  1 5 1 7 - 6 3  4 1 .  7 1  1 . 0 4  9 7 .  5 0  
1 5 . 0  4 1 . 7 6  6 3 . 3 7  1 2 3 . 5 1  1 6 4 0 .  2 7  4 1 .  0 7  - 0 . 7 0  1 0 1 - 6 9  
1 6 . 0  4 0 . 9 9  6 8 . 3 4  1 2 0 . 5 8  1 7 6 2 .  3 1  4 2 .  5 5  1 . 5 6  9 6 .  3 2  
1 7 . 0  4 2 . 3 4  7 3 . 3 4  1 2 1 . 9 7  1 8 8 3 .  5 8  4 2 .  2 2  - 0 .  1 3  1 0 0 .  3 0  
1 8 . 0  4 1 . 0 6  7 8 . 3 4  1 1 9 . 5 8  2 0 0 4 .  3 6  4 3 .  1 8  2 . 1 2  9 5 .  1 0  
RT#10 10/13/68 
D E P T H  V M C  C O H V M C  H D  C O M W D  v v  VA  S  
F E E T  % I N C H E S  L B / C O F T  L B  % % % 
1 , 0  3 0 . 0 3  3 . 6 0  9 7 . 0 5  9 7 ,  0 5  5 2 .  6 4  2 2 .  6 1  5 7 .  0 5  
2 . 0  2 1 .  1 2  6 . 6 7  9 1 . 0 6  1 9 1 .  1 0  5 2 .  9 0  3 1 .  7 9  3 9 .  9 2  
3 . 0  2 1 .  5 4  9 . 2 3  9 0 . 5 3  2 8 1 .  9 0  5 3 .  3 8  3 1  .  8 4  4 0 .  3 4  
4 . 0  2 2 . 9 8  1 1 . 9 0  8 9 . 4 9  3 7 1 .  9 1  5 4 .  5 5  3 1 ,  5 8  4 2 .  1 2  
5 , 0  2 7 . 9 2  1 4 . 9 6  9 9 . 5 1  4 6 6 .  4 0  5 0 .  3 6  2 2 .  4 4  5 5 .  44  
6 . 0  3 1 . 8 7  1 8 . 5 4  1 0 7 . 0 2  5 6 9 .  6 7  4 7 .  3 1  1 5 .  4 4  6 7 .  3 7  
7 . 0  3 3 . 6 7  2 2 . 4 8  1 0 5 . 9 9  6 7 6 ,  1 7  4 8 .  6 1  1 4 .  9 4  6 9 .  2 7  
8 . 0  3 5 .  1 3  2 6 . 6 0  1 0 5 . 5 8  7 8 1 ,  9 6  4 9 .  4 1  1 4 .  2 7  7 1 .  1 1  
9 . 0  3 8 . 5 7  3 1 . 0 3  1 0 7 . 0 9  8 8 8 .  2 9  4 9 .  7 9  1 1 .  2 3  7 7 ,  4 5  
1 0 . 0  4 1 . 0 3  3 5 . 8 0  1 1 3 . 2 9  9 9 8 .  4 8  4 6 .  9 7  5 .  9 4  8 7 .  3 6  
1 1 . 0  4 2 .  5 2  4 0 . 8 2  117c  4 8  1 1 1 3 .  8 7  4 5 .  0 0  2 .  4 8  9 4 .  5 0  
1 2 . 0  4 2 . 8 3  4 5 .  9 4  1 1 9 . 8 8  1 2 3 2 .  5 5  4 3 .  6 7  0 .  8 3  9 8 .  0 9  
1 3 . 0  4 4 . 2 5  5 1 . 1 6  1 2 3 . 0 3  1 3 5 4 ,  0 1  4 2 .  3 0  - 1  .  9 5  1 0 4 .  6 2  
1 4 . 0  4 4 . 9 9  5 6 . 5 2  1 2 1 . 5 7  1 4 7 6 .  3 1  4 3 .  4 6  - 1 .  5 3  1 0 3 .  5 2  
1 5 . 0  4 4 . 7 4  6 1 , 9 0  1 2 2 . 0 1  1 5 9 8 .  1 0  4 3 .  1 0  - 1  .  6 4  1 0 3 .  8 0  
1 6 . 0  4 4 . 6 9  6 7 . 2 7  1 2 2 . 9 4  1 7 2 0 .  5 7  4 2 .  5 2  - 2 .  1 7  1 0 5 .  1 1  
1 7 . 0  4 3 . 2 7  7 2 . 5 4  1 2 6 . 3 6  1 8 4 5 .  2 2  3 9 .  9 1  - 3 .  3 5  1 0 8 .  4 0  
1 8 . 0  4 2 . 9 9  7 7 . 7 2  1 2 9 . 5 3  1 9 7 3 .  1 6  3 7 .  8 9  - 5 .  1 0  1 1 3 ,  4 5  
AT#11 10/13/68 
D E P T H  V M C  C O M V M C  W D  C U M W D  V V  V A  S  
F E E T  * I N C H E S  L B / C O F T  L B  % % % 
1 . 0  1 9 .  7 6  2 . 3 7  7 3 .  9 5  7 3 .  9 5  6 2 .  7 4  4 2 .  9 8  TïT 4 9  
2 . 0  1 9 .  2 5  4 . 7 1  8 5 .  5 7  1 5 3 .  7 1  5 5 .  5 2  3 6 .  2 7  3 4 .  6 7  
3 . 0  1 9 .  2 0  7 . 0 2  9 2 .  5 7  2 4 2 .  7 8  5 1 .  2 6  3 2 .  0 6  3 7 .  4 5  
4 . 0  2 3 .  3 3  9 . 5 7  9 2 .  3 0  3 3 5 .  2 2  5 2 .  9 9  2 9 .  6 5  4 4 .  0 4  
5 . 0  2 5 .  6 9  1 2 . 5 1  9 1 .  7 1  4 2 7 .  2 2  5 4 .  2 3  2 8 .  5 4  4 7 .  3 7  
6 . 0  2 8 .  5 1  1 5 . 7 6  1 0 1 .  9 7  5 2 4 .  0 6  4 9 .  0 9  2 0 .  5 8  5 8 .  0 8  
7 . 0  3 3 .  2 1  1 9 . 4 7  1 0 8 .  2 6  6 2 9 .  1 8  4 7 .  0 6  1 3 .  8 6  7 0 .  5 6  
8 . 0  3 4 .  9 7  2 3 . 5 6  1 0 7 .  7 6  7 3 7 .  1 9  4 8 .  0 3  1 3 .  0 6  7 2 .  8 1  
9 . 0  3 5 .  8 6  2 7 . 8 1  1 0 7 .  5 1  8 4 4 .  8 2  4 8 .  5 2  1 2 .  6 6  7 3 .  9 1  
1 0 . 0  3 6 .  7 7  3 2 .  1 6  1 0 8 .  2 5  9 5 2 .  7 0  4 8 .  4 2  1 1 .  6 4  7 5 .  9 5  
1 1 . 0  3 5 .  9 1  3 6 . 5 3  1 0 9 .  7 1  1 0 6 1 .  6 8  4 7 .  2 1  1 1 .  2 9  7 6 .  0 7  
1 2 . 0  3 8 .  5 6  4 0 . 9 9  1 1 0 .  2 6  1 1 7 1 .  6 6  4 7 .  8 7  9 .  3 1  8 0 .  5 6  
1 3 . 0  3 8 .  0 5  4 5 . 5 9  1 1 2 .  9 7  1 2 8 3 .  2 8  4 6 .  0 4  7 .  9 9  8 2 .  6 5  
1 4 . 0  3 9 .  3 2  5 0 . 2 3  1 1 4 .  6 4  1 3 9 7 .  0 9  4 5 .  5 1  6 .  1 9  8 6 .  4 0  
1 5 . 0  3 8 .  4 5  5 4 . 9 0  1 1 5 .  2 9  1 5 1 2 .  0 5  4 4 .  7 9  6 .  3 4  8 5 .  8 5  
1 6 . 0  3 8 .  0 8  5 9 . 4 9  1 1 5 .  7 0  1 6 2 7 .  5 5  4 4 .  4 0  6 .  3 2  8 5 .  7 6  
1 7 . 0  3 5 .  7 9  6 3 . 9 2  1 2 0 .  2 9  1 7 4 5 .  5 4  4 0 .  7 7  4 .  9 7  8 7 .  8 0  
1 8 . 0  4 1 .  1 8  6 8 . 5 4  1 2 2 .  9 9  1 8 6 7 .  1 7  4 1 .  1 6  - 0 .  0 1  1 0 0 .  0 3  
1 9 . 0  4 1 .  9 2  7 3 . 5 3  1 2 6 .  3 9  1 9 9 1 .  8 6  3 9 .  3 9  - 2 .  5 4  1 0 6 .  4 4  
2 0 . 0  4 0 .  7 7  7 8 . 4 9  1 2 6 .  9 6  2 1 1 8 .  5 4  33 .  6 1  - 2 .  1 6  1 0 5 .  6 0  
2 1 . 0  4 0 .  4 1  8 3 . 3 6  1 2 7 .  1 9  2 2 4 5 .  6 2  3 8 .  3 3  - 2 .  0 8  1 0 5 .  4 3  
2 2 . 0  3 9 .  6 6  8 8 . 1 7  1 2 9 .  7 2  2 3 7 4 .  0 7  3 6 .  5 2  - 3 .  1 4  1 0 8 .  6 0  
4^5 
AT#12 10/13/68 
D E P T H  V H C  C U M V M C  N D  C U M W D  V V  V A  S  
F E E T  % I N C H E S  L B / C U F T  L B  % % % 
1 .  0  2 9 .  8 9  3 .  5 9  9 7 .  5 5  9 7 .  5 5  5 2 .  2 9  " 2 2 7  4 0  5 7 .  1 6  
2 .  0  1 6 .  6 5  6 .  3 8  8 5 .  0 6  1 8 8 .  8 6  5 4 .  8 4  3 8 .  1 9  3 0 .  3 D 
3 .  0  1 6 .  5 3  8 .  3 7  8 5 .  2 9  2 7 4 .  0 3  5 4 .  6 6  3 8 .  1 3  3 0 .  2 5  
4 .  0  1 8 .  5 8  1 0 .  4 8  9 3 .  8 8  3 6 3 .  6 1  5 0 .  2 4  3 1 .  6 6  3 6 .  9 8  
5 .  0  2 4 .  3 1  1 3 .  0 5  9 8 .  3 0  4 5 9 .  7 0  4 9 .  7 3  2 5 .  4 2  4 8 .  8 8  
6 .  0  2 7 .  7 4  1 6 .  1 7  1 0 3 .  9 9  5 6 0 .  8 4  4 7 .  5 8  1 9 .  8 5  5 8 .  2 9  
7 .  0  2 9 .  7 6  1 9 .  6 2  1 0 4 .  8 1  6 6 5 .  2 4  4 7 .  8 5  1 8 .  0 9  6 2 .  2 0  
8 ,  0  2 9 .  4 3  2 3 .  1 7  1 0 3 .  4 8  7 6 9 .  3 9  4 8 .  5 2  1 9 .  0 9  6 0 .  6 5  
9 .  0  2 9 .  2 0  2 6 .  6 9  1 0 4 .  1 3  8 7 3 .  2 0  4 8 .  0 5  1 8 .  8 5  6 0 .  7 7  
1 0 .  0  3 0 .  4 3  3 0 .  2 7  1 0 5 .  4 4  9 7 7 .  9 8  4 7 .  7 2  1 7 .  2 9  6 3 .  7 8  
1 1 .  0  3 1 .  3 7  3 3 .  9 8  1 0 7 .  3 5  1 0 8 4 .  3 8  4 6 .  9 2  1 5 .  5 5  6 6 .  8 6  
1 2 .  0  3 1 .  1 3  3 7 .  7 3  1 1 5 .  5 8  1 1 9 5 .  8 4  4 1 .  8 5  1 0 .  7 2  7 4 .  3 8  
1 3 .  0  3 1 .  4 6  4 1 .  4 8  1 0 8 .  4 4  1 3 0 7 .  8 5  4 6 .  2 9  1 4 .  8 3  5 7 .  9 6  
1 4 .  0  3 3 .  0 7  4 5 .  3 5  1 0 8 .  2 6  1 4 1 6 .  2 1  4 7 .  0 1  1 3 .  9 4  7 0 .  3 4  
1 5 .  0  3 4 .  9 0  4 9 .  4 3  1 0 9 .  2 7  1 5 2 4 .  9 7  4 7 .  0 9  1 2 .  1 9  7 4 .  1 1  
1 6 .  0  3 6 .  2 6  5 3 .  7 0  1 1 0 .  9 4  1 6 3 5 .  0 7  4 6 .  6 0  1 0 .  3 4  7 7 .  8 2  
1 7 .  0  3 6 .  4 5  5 8 .  0 6  1 1 0 .  0 2  1 7 4 5 .  5 5  4 7 .  2 2  1 0 .  7 7  7 7 .  1 9  
1 8 .  0  3 7 .  2 4  6 2 .  4 9  1 1 1 .  5 2  1 8 5 6 .  3 2  4 6 .  6 1  9 .  3 7  7 9 .  9 0  
1 9 .  0  3 7 .  0 6  6 6 .  9 4  1 0 9 .  8 7  1 9 6 7 .  0 1  4 7 .  5 4  1 0 .  4 8  7 7 .  9 6  
2 0 .  0  3 7 .  7 7  7 1 .  4 3  1 1 1 .  1 3  2 0 7 7 .  5 1  4 7 .  0 5  9 .  2 8  8 0 .  2 7  
2 1 .  0  3 7 .  8 2  7 5 .  9 7  1 1 1 .  7 5  2 1 8 8 .  9 5  4 6 .  6 9  8 .  8 7  8 1 .  0 1  
2 2 .  0  3 7 .  8 3  8 0 .  5 1  1 1 2 .  5 8  2 3 0 1 .  1 1  4 6 .  2 0  8 .  3 7  8 1 .  8 9  
2 3 .  0  3 5 .  9 9  8 4 .  9 4  1 1 3 .  3 2  2 4 1 4 .  0 6  4 5 .  0 5  9 .  0 6  7 9 .  8 9  
2 4 .  0  4 0 .  9 9  8 9 .  5 6  1 1 9 .  6 9  2 5 3 0 .  5 6  4 3 .  0 9  2 .  1 0  9 5 .  1 3  
2 5 .  0  4 1 .  4 9  9 4 .  5 1  1 2 1 .  5 7  2 6 5 1 .  1 9  4 2 .  1 4  0 .  6 4  9 8 .  4 7  
2 6 .  0  4 1 .  6 7  9 9 .  5 0  1 2 3 .  8 1  2 7 7 3 .  8 8  4 0 .  8 5  - 0 .  8 2  1 0 2 .  0 1  
2 7 .  0  4 1 .  7 3  1 0 4 .  5 0  1 2 5 .  0 5  2 8 9 8 .  3 1  4 0 .  1 2  - 1 .  6 1  1 0 4 .  0 0  
2 8 .  0  4 0 .  1 4  1 0 9 .  4 1  1 2 4 .  8 7  3 0 2 3 .  2 8  3 9 .  6 3  - 0 .  5 1  1 0 1 .  2 8  
2 9 .  0  4 0 .  2 3  1 1 4 .  2 3  1 2 6 .  2 2  3 1 4 8 .  8 3  3 8 .  8 5  - 1 .  3 8  1 0 3 .  5 6  
AT#13 10/13/68 
DEPTH VMC CDHVMC WD COMWD VV VA S 
FEET % INCHES LB/COFT LB % % % 
1 .  0 29.  61 3 .  55 97.  86 97.  86 51.  99 22.  38 56.  95 
2 .  0  25.  07 6 .  83 94.  56 194.  08 52.  27 27.  21 47.  96 
3 .  0  16.  24 9 .  31 90.  99 286.  86 51.  10 34.  86 31.  78 
4 .  0  17.  57 11.  34 91.  46 378,  08 51.  32 33.  75 34.  23 
5 .  0  19.  96 13.  59 95.  88 471.  76 49.  55 29.  59 40.  28 
6 .  0  24.  12 T6.  24 99.  28 569.  34 49.  06 24.  94 49.  16 
7 .  0  24.  37 19.  15 100.  27 669.  12 48.  55 24.  19 50.  18 
8 .  0  26.  67 22.  21 103.  23 770.  87 47.  64 20.  97 55.  98 
9 .  0  25.  00 25.  31 103.  12 874.  04 47.  07 22.  07 53.  11 
10.  0  24.  92 28.  30 101.  99 976.  60 47.  73 22.  81 52.  21 
11 .  0 25.  38 31.  32 101.  76 1078.  47 48.  03 22.  66 52.  83 
12.  0  26.  42 34.  43 103.  16 1180.  93 47.  59 21.  16 55.  52 
13.  0  26.  20 37.  59 101.  69 1283.  36 48.  39 22.  19 54.  15 
14.  0  26.  97 40.  78 102.  71 1385.  56 48.  06 21.  10 56.  10 
15.  0  29.  29 44.  15 113.  38 1493.  60 42.  48 13.  20 68.  93 
16.  0  29.  72 47.  69 104.  61 1602.  60 47.  95 18.  23 61.  98 
17.  0  33.  09 51.  46 105.  48 1707.  65 48.  70 15.  61 67.  94 
18.  0  30.  38 55.  27 104.  35 1812.  56 48.  36 17.  98 62.  83 
19.  0  30.  78 58.  94 107.  34 1918.  40 46.  70 15.  93 65.  90 
20.  0  32.  95 62.  76 107.  90 2026.  02 47.  18 14.  23 69.  84 
21.  0  33.  11 66.  72 109.  11 2134.  53 46.  51 13.  40 71.  20 
22.  0  34.  02 70.  75 107.  40 2242.  78 47.  89 13.  87 71.  04 
23.  0  33.  83 74.  82 106.  96 2349.  96 48.  08 14.  26 70.  35 
24.  0  34.  81 78.  94 108.  88 2457.  88 47.  29 12.  48 73.  61 
25.  0  35.  04 83.  13 109.  43 2567.  04 47.  04 12.  01 74.  48 
26.  0  34.  48 87.  30 107.  53 2675.  52 47.  99 13.  51 71.  85 
27.  0  37.  17 91.  60 110.  81 2784.  68 47.  02 9 .  85 79.  06 
28.  0  37.  13 96.  06 111.  85 2896.  01 46.  37 9 .  25 80.  06 
29.  0  37.  92 100.  56 114.  16 3009.  01 45.  27 7 .  35 83.  75 
30.  0  35.  66 104.  98 115.  28 3123.  73 43.  74 8 .  08 81.  54 
31.  0  40.  24 109.  53 121.  21 3241.  98 41 .  88 1 .  65 96.  06 
32.  0  41.  47 114.  43 125.  97 3365.  57 39.  47 -2 .  00 105.  06 
33.  0  41.  68 119.  42 127.  57 3492.  33 38.  58 -3 .  10 108.  02 
AT#14 10/13/68 
DEPTH VMC CUHVHC WD COMWD VV VA S 
FEET % INCHES LB/COFT LB % % % 
1 .  0  21.  04 2 .  52 86.  08 86.  08 55.  88 34.  85 37.  64 
2 .  0  15.  27 4 .  70 89.  18 173.  70 51.  83 36.  56 29.  46 
3 .  0  16.  67 6 .  62 91.  40 263.  99 51.  02 34.  34 32.  68 
4 .  0  17.  36 8 .  66 94.  01 356.  70 49.  70 32.  34 34.  94 
5 .  0  22.  45 11.  05 95.  48 451.  45 50.  73 28.  28 44.  25 
6 .  0  24.  40 13.  86 101.  61 549.  99 47.  76 23.  36 51.  09 
7 .  0  25.  34 16.  85 102.  34 651.  96 47.  67 22.  33 53.  15 
8 .  0  25.  43 19.  89 103.  94 755.  10 46.  74 21.  31 54.  40 
9 .  0  24.  55 22.  89 101.  06 857.  60 48.  15 23.  60 50.  98 
10.  0  25.  57 25.  90 101.  98 959.  12 47.  97 22.  41 53.  29 
11.  0  25.  53 28.  96 103.  77 1062.  00 46.  88 21.  35 54.  46 
12.  0  24.  75 31.  98 102.  17 1164.  97 47.  55 22.  80 52.  05 
13.  0  25.  08 34.  97 101.  86 1266.  98 47.  87 22.  79 52.  39 
14.  0  27.  40 38.  12 102.  93 1369.  38 48.  10 20.  69 56.  98 
15.  0  28.  13 41.  45 103.  78 1472.  73 47.  86 19.  72 58.  79 
16.  0  29.  83 44.  93 107.  22 1578.  23 46.  41 16.  59 64.  26 
17.  0  30.  51 48.  55 105.  56 1684.  62 47.  68 17.  17 63.  99 
18.  0  30.  92 52.  23 113.  53 1794.  16 43.  02 12.  09 71.  88 
19.  0  30.  05 55.  89 107.  16 1904.  51 46.  53 16.  48 64.  58 
20.  0  29.  60 59.  47 105.  96 2011.  07 47.  09 17.  49 62.  86 
21.  0  29.  41 63.  01 107.  50 2117.  80 46.  09 16.  68 63.  82 
22.  0  33.  98 66.  82 109.  33 2226.  22 46.  70 12.  72 72.  76 
23,  0  33.  85 70.  89 111.  64 2336.  71 45.  26 11.  41 74.  79 
24.  0  33.  21 74.  91 110.  95 2448.  00 45.  43 12.  23 73.  09 
25.  0  33.  19 78.  89 107.  36 2557.  16 47.  60 14.  41 69.  73 
26.  0  33.  44 82.  89 109.  67 2665.  67 46.  29 12.  86 72.  23 
27.  0  33.  15 86.  89 108.  37 2774.  69 46.  98 13.  82 70.  57 
28.  0  34.  78 90.  96 109.  67 2883.  71 46.  80 12.  02 74.  31 
29.  0  35.  28 95.  16 111.  53 2994.  32 45.  86 10.  58 76.  92 
30.  0  37.  44 99.  53 111.  60 3105.  88 46.  64 9 .  20 80.  28 
31.  0  36.  68 103.  97 111.  64 3217.  51 46.  33 9 .  64 79.  18 
32.  0  37.  73 108.  44 114.  95 3330.  80 44.  73 6 .  99 84.  36 
33.  0  35.  52 112.  84 117.  31 3446.  93 42.  46 6 .  94 83.  66 
34.  0  38.  67 117.  29 124.  90 3568.  04 39.  06 0 .  39 99.  00 
35.  0  41.  19 122.  08 127.  47 3694.  22 38.  46 -2 .  73 107.  10 
36.  0  40.  27 126.  97 127.  73 3821.  82 37.  95 -2 .  31 106.  09 
448 
AT#00 10/28/68 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 27.76 3.33 98.14 98.14 51.12 23.36 54.. 30 
2.0 17.67 6.06 84.85 189.64 55.36 37.69 31. 92 
3.0 17.34 8.16 87.96 276.04 53.35 36.01 32. 51 
4.0 19.11 10.35 87.27 363.66 54.44 35.32 35. 11 
5.0 23.12 12.88 83.62 449.10 58.16 35.04 39. 75 
6.0 23.93 15.71 86.69 534.26 56.62 32.64 42. 35 
7.0 22.92 18.52 87.80 621.50 55.55 32.63 41. 25 
8.0 24.26 21.35 89.24 710.02 55.19 30.93 43. 96 
9.0 21.83 24.12 89.82 799.55 53.92 32.09 40. 49 
10.0 22.25 26.76 91.21 890.07 53.24 30.99 41. 80 
11.0 22.39 29.44 92.38 981.86 52.58 30.19 42. 58 
12.0 20.74 32.03 92.29 1074.20 52.01 31.28 39. 87 
13.0 18.08 34.36 90.56 1165.62 52.06 33.98 34. 72 
14.0 18.31 36.54 90.60 1256.20 52.12 33.81 35. 13 
15.0 19.41 38.80 92.18 1347.59 51.58 32.17 37. 63 
16.0 19.62 41.14 93.23 1440.29 51.02 31.40 38. 46 
17.0 20.77 43.57 93.41 1533.62 51.35 30.58 40. 44 
\ 
4 4 9  
AT#01 10/28/68 
DEPTH VMC CUMVMC WO CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 32.40 3.89 97,85 97,85 53,05 20,65 61,07 
2.0 30.11 7.64 96,91 195,24 52,76 22,64 57,08 
3.0 29.50 11.22 87,56 287,47 58,18 28,68 50,70 
4.0 22.94 14,36 86,18 374,34 56,54 33,60 40,58 
5.0 26.64 17,34 90,59 462,73 55,27 28,63 48,20 
6. 0 27.44 20,58 88,49 552,26 56,85 29,40 48,28 
7.0 26.87 23,84 95,54 644,28 52,36 25,49 51,32 
8.0 29.06 27,20 94,31 739.2C 53,94 24,87 53,89 
9.0 26.42 30,53 94,70 833.70 52.70 26,28 50,13 
10.0 26.45 33,70 95,12 928.62 52.46 26,01 50,42 
11.0 26.C9 36,85 95,72 1024.04 51.96 25,87 50,21 
12.0 26.80 40,02 96,13 1119.96 51.98 25,18 51,56 
13.0 24,83 43,12 95,77 1215.91 51.46 26,62 48K 26 
14.0 24.61 46,09 94.82 1311.20 51.94 27,34 47,37 
15.0 25,35 49,09 93,11 1405.17 53.26 27,91 47,60 
16.0 25.37 52,13 96,09 1499.77 51.46 26,09 49,30 
17.0 27.22 55.28 94,56 1595,09 53,08 25,87 51,27 
18.0 27.73 58,58 94,09 1689.42 53,56 25,83 51,77 
19.0 26.71 61,85 94,46 1783.70 52,95 26,24 50,44 
20.0 27.98 65,13 96,64 1879.25 52,12 24,13 53,69 
21.0 30.62 68,64 96,36 1975.75 53,28 22,67 57,46 
22.0 26.87 72,09 93,13 2070.49 53.82 26,95 49,92 
23.0 28.69 75,43 98,75 2166.43 51.11 22,42 56,13 
24.0 30.56 78,98 97,79 2264.70 52.39 21,84 • 58,32 
25UO 31.20 82,69 101,80 2364.49 50.21 19,01 62,13 
26.0 31.77 86,46 102,73 2466.76 49.86 18,09 63,72 
27.0 31.15 90.24 100,42 2568.34 51.02 19,88 61,04 
28.0 31.55 94.00 102,11 2669,60 50.16 18,61 62,90 
29.0 32.93 97.87 102,72 2772,01 50.31 17,38 65,46 
30.0 33.47 101.85 100,98 2 873,86 51.56 18,09 64,91 
31.0 32.99 105,84 105,88 2977,30 48.42 15,43 68,13 
32.0 35.36 109,94 106,40 3083,44 49.00 13,64 72,16 
45e 
AT#02 10/28/68 
DEPTH VMC CUMVWC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 30.21 3.63 97.12 97.12 TzZbi' 22. 45 57.37 
2.0 23.39 6.84 85.31 188.34 57.23 33. 84 40.87 
3.0 16.98 9.26 85.71 273.85 54.58 37. 60 31.11 
4.C 19.98 11.48 86.51 359.96 55.23 35. 24 36.18 
5.0 27.07 14.30 95.31 450.87 52.58 25. 50 51.49 
6.0 28.91 17.66 100.89 548.97 49.90 20. 98 57.94 
7.0 28.74 21,12 100.86 649.85 49.85 21. 11 57.65 
8.0 28.54 24.56 103.59 752.07 48.13 19. 59 59.30 
9.0 28.18 27.96 102.25 854.99 48.80 20. 62 57.74 
10.0 27.71 31.31 102.12 957.18 48.70 20. 99 56.89 
11.0 26.43 34.56 100.49 1058.48 49.20 22. 77 53.73 
12.0 26.69 37.75 100.36 1158.91 49.38 22. 69 54.06 
13.0 25.49 40.88 99.12 1258.65 49.67 24. 19 51.31 
14.0 26.01 43.97 97.61 1357.02 50.79 24. 78 51.20 
15.0 26.87 47.14 103.33 1457.48 47.65 20. 79 56.38 
16.0 27.91 50.43 103.55 1560.92 47.91 20. 00 58.25 
17.0 28.33 53.80 103.48 1664.43 48.11 19. 78 58.88 
18.0 28.34 57.21 105.19 1768.76 47.08 18. 74 60.19 
19.0 26.49 60.49 104.78 1873.75 46.63 20. 14 56.81 
20.0 28.12 63.77 104.71 1978.50 47.29 19. 17 59.47 
21.0 31.53 67.35 106.16 2083.93 47.70 16. 17 66.10 
22.0 28.93 70.98 103.38 2188.71 48.40 19. 46 59.78 
23.0 28.73 74.44 103.35 2292.07 48.34 19. 61 59.44 
24.0 32.65 78.12 107.02 2397.26 47.61 14. 95 68.59 
25.0 32.05 82.00 107.11 2504.32 47.32 15. 27 67.74 
26.0 31.20 85.80 106.86 2611.31 47.15 15. 95 66.18 
27.0 31.02 89.53 104.81 2717.14 48.32 17. 30 64.20 
28.0 31.65 93.29 104.43 2 821.76 48.79 17. 14 64.87 
29.0 33.36 97.19 106.67 2927.31 48.08 14. 72 69.38 
30.0 33.97 101.23 108.08 3034.69 47.46 13. 49 71.58 
31.0 34.36 105.33 107.80 3142.63 47.77 13. 41 71.93 
32.0 36.66 109.60 110.55 3251.81 46.98 10. 32 78.03 
33.0 35.36 113.92 108.64 3361.40 47.65 12. 28 74.22 
34.0 35.34 118.16 111.69 3471.57 45.79 10. 45 77.17 
35.0 34.97 122.38 112.99 3583.91 44.87 9. 90 77.94 
36.0 37.25 126.71 117.39 3699.10 43.07 5. 82 86.49 
37.0 37.32 131.18 119.97 3817.78 41.53 4. 21 89.86 
AT#05 10/28/68 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 31.80 3.82 90.50 90750" "57727" '^25.47 55752 
2.0 32.39 7.67 97.80 184.65 53.08 20.68 61.03 
3.0 24.57 11.08 96.01 281.56 51.21 26.64 47.97 
4.0 21.50 13.85 96.85 377.99 49.55 28.05 43.39 
5.0 24.24 16.59 97.60 475.21 50.13 25.88 48.36 
6.0 26.90 19.66 99.01 573.52 50.27 23.37 53.51 
7.0 27.60 22.93 97.37 671.71 51.53 23.93 53.56 
8.0 28.71 26.31 1C5.03 772.91 47.32 18.61 60.68 
9.0 27.91 29.71 101.82 876.33 48.96 21.05 57.00 
10.0 27.51 33.03 98.31 976.40 50.93 23.42 54.01 
11.0 25.99 36.24 96.81 1073.96 51.26 25.28 50.69 
12.0 27.75 39.47 101.95 1173.34 48.81 21.07 56.84 
13.0 27.08 42.76 101.53 1275.08 48.82 21.74 55.46 
14.0 26.65 45.98 100.88 1376.28 49.05 22.40 54.34 
15.0 27.20 49.21 100.20 1476.82 49.67 22.47 54.76 
16.0 29.77 52.63 103.44 1578.64 48.68 18.91 61.15 
17.0 29.96 56.21 104.73 1682.72 47.97 18.01 62.46 
18.0 28.61 59.73 103.00 1786.58 48.51 19.90 58.98 
452 
AT#04 10/28/68 
DEPTH VMC CUMVMC WD CUMWD VV VA S~~ 
FEET % INCHES LB/CUFT LB % % % 
1.0 29.84 3.58 96.73 96.73 52.76 22.92 56.56 
2.0 30.00 7.17 96.59 193.39 52.91 22.91 56.70 
3.0 27.95 10.65 93.85 288.61 53.79 25.84 51.97 
4.0 19.15 13.48 90.55 380.82 52.47 33.31 36.51 
5.0 19.04 15.77 91.08 471.63 52.10 33.07 36.53 
6.0 24.86 18.40 97.73 566.04 50.28 25.42 49.44 
7.0 26.71 21.49 101.72 665.76 48.57 21.86 54.99 
8.0 29,40 24.86 104.20 768.72 48.08 18.68 61.14 
9.0 29.99 28.42 104.13 872.89 48.34 18.36 62.03 
10.0 27.81 31.69 103.18 976.54 48.10 20.29 57.81 
11.0 27.20 35.19 101.87 1079.06 48.66 21.46 55.90 
12.0 27.12 38.45 108.23 1184.11 44.78 17.66 60.57 
13.0 29.15 41.83 105.94 1291,20 46.93 17.79 62.10 
14.0 28.48 45.28 104.57 1396.45 47.51 19.03 59.94 
15.0 28.88 48.73 104.60 1501.04 47.64 18.76 60.63 
16.0 30.60 52.30 107.38 1607.03 46. 61 16.01 65.64 
17.0 29.96 55.93 105.88 1713.66 47.28 17.32 63.38 
18.0 31.49 59.62 106.89 1820.04 47.24 15.75 66.65 
19.0 30.64 63.34 105.56 1926.27 47.73 17.09 64.20 
20.0 30.73 67.03 107.14 2032.62 46.81 16.07 65.66 
21.0 33.76 70.90 109.36 2140.86 46.61 12.85 72.43 
22.0 33.83 74.95 110.04 2250.56 46.22 12.39 73.20 
23.0 34.17 79.03 108.01 2359.59 47.58 13.40 71.83 
24.0 34.29 83.14 107.14 2467.17 48.15 13.85 71.23 
25.0 34.76 87.28 109.28 2575,38 47.03 12.27 73.91 
26.0 35.24 91.48 109.00 2684.52 47.38 12.14 74.38 
27.0 35.72 95.74 107.89 2792.97 48.23 12.52 74.05 
28.0 37.05 100.11 111.88 2902.85 46.32 9.28 79.97 
29.0 36.72 104.53 115.53 3016.55 43.99 7.27 83.47 
30.0 37.21 108.97 115.28 3131.96 44.33 7.12 83.95 
31.0 37.27 113.44 117.84 3248.51 42.80 5.53 87.07 
453 
AT#05 10/28/68 
DEPTH VMC CUMVMC WO CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 28.53 3.42 90.08 90.08 56.29 27.76 ~5Ô769 
2.0 29.71 6.92 92.84 181.55 55.07 25.36 53.95 
3.0 28.04 10.38 94.58 275.25 53.39 25.34 52.53 
4.0 24.52 13.54 98.46 371.77 49.71 25.19 49.32 
5.0 24.79 16.50 100.12 471.06 48.81 24.02 50.80 
6.0 28.80 19.71 105.32 573.78 47.18 18.38 61.05 
7.0 31.17 23.31 103.88 678.38 48.94 17.77 63.68 
8.0 28.23 26.87 103.64 782.14 47.98 19.75 58.84 
9.0 29.94 30.36 103.15 885.53 48.92 18.98 61.21 
10.0 30.49 33.99 104.45 989.33 48.34 17.85 63.08 
11.0 31.54 37.71 104.88 1093.99 48.48 16.93 65.07 
12.0 31.96 41.52 106.10 1199.48 47.90 15.94 66.72 
13.0 31.57 45.33 103.81 1304.44 49.14 17.56 64.26 
14.0 30.41 49.05 103.83 1408.26 48.69 18.27 62.47 
15.0 31.80 52.79 104.84 1512.59 48.60 16.80 65.43 
16.0 33.73 56.72 106.43 1616.23 48.37 14.64 69.73 
17.0 34.44 60.81 108.06 1725.47 47.65 13.21 72.28 
18.0 36.01 65.03 110.18 1834.59 46.96 10.95 76.68 
19.0 35.77 69.34 108.94 1944.15 47.62 11.85 75.12 
20.0 37.16 73.72 110.04 2053.64 47.48 10.32 78.27 
21.0 37.38 78.19 109.48 2163,39 47.90 10.52 78.04 
22.0 37.90 82.70 112.21 2274.24 46.44 8.55 81.59 
454 
AT#06 10/28/68 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 24.32 2.92 93.49 93.49 52.64 28.32 46.21 
2.0 20.67 5.62 88.40 184.43 54.34 33.67 38.03 
3.0 17.73 7.92 93.13 275.20 50.37 32.64 35.20 
4,0 25.12 10.49 99.09 371.30 49.56 24.44 50.69 
5.0 28.84 13.73 101.30 471.50 49.62 20.78 58.12 
6.0 30.35 17-28 105.30 574.80 47.77 17.42 63.53 
7.0 33.20 21.10 109.44 682.17 46.35 13.15 71.63 
8.0 32.91 25.06 106.15 789.96 48.23 15.31 68.25 
9.0 32.09 28.96 107,62 896.85 47.03 14.94 68.24 
10.0 35.16 33.00 111,42 1006.37 45.89 10.73 76.63 
11.0 35.40 37.23 109.63 1116.89 47.06 11.66 75.22 
12.0 36.90 41.57 113.81 1228.61 45.10 8.20 81.82 
13.0 37.37 46.03 112.59 1341.80 46.01 8.65 81.21 
14.0 37.73 50.53 109.35 1452.77 48.11 10.38 78.43 
15.0 39.06 55.14 110.45 1562.68 47.94 8.88 81.47 
16.0 37.97 59.76 112.31 1674.06 46.41 8.44 81.82 
17.0 37.62 64.30 113.67 1787.05 45.45 7.84 82.76 
18.0 38.44 68.86 119.12 1903.45 42.47 4.03 90*52 
455 
AT#07 10/28/68 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 31.88 3.83 98.22 GITIR* "Jzl 63 "zoZiT 6ÔT57 
2.0 30.45 7.57 96.64 195.65 53. 05 22.60 57.40 
3.0 30.18 11.20 94.66 291.31 54. 14 23.96 55.75 
4.0 29.89 14.81 96.09 386.69 53. 17 23.28 56.22 
5.0 30.55 18.43 100.33 484.90 50. 85 20.31 60.07 
6. 0 32.80 22.23 102.82 586.47 50. 20 17.40 65.34 
7.0 34.77 26.29 103.39 689.58 50. 59 15.83 68.72 
8.0 36.48 30.56 104.76 793.66 50. 41 13.93 72.36 
9.0 37.24 34.99 105.97 899.02 49. 97 12,73 74.53 
10.0 37.59 39.48 105.18 1004.60 50. 58 12.99 74.32 
11.0 38.22 44.03 108.55 1111.46 48. 78 10.56 78.36 
12.0 39.39 48.68 108.50 1219.98 49. 25 9.87 79.97 
13.0 39.94 53.44 105.66 1327.06 51. 17 11.23 78.06 
14.0 39.82 58.23 105.03 1432.41 51. 51 11.69 77.30 
15.0 41.49 63.11 105.54 1537.70 51. 83 10.35 80.04 
16.0 41.56 68.09 117.51 1649.22 44. 62 3.06 93.14 
17.0 40.77 73.03 122.17 1769.06 41. 50 0.73 98.23 
18.0 39.61 77.85 124.01 1892.16 39. 95 0.34 99.14 
4 5 6  
AT#08 10/28/68 
DEPTH VMC CUMVMC WO CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 20.32 2.44 90.96 90.96 52. 66 32.34 38. 59 
2.0 16.63 4.66 83.82 178.36 55. 58 38.96 29. 91 
3.0 17.88 6.73 86.64 263.59 54. 35 36.47 32. 90 
4.0 22.30 9.14 90.10 351.96 53. 92 31.63 41. 35 
5.0 25.60 12.01 93.26 443.64 53. 26 27.66 48. 06 
6.0 26.82 15.16 96.55 538.55 51. 73 24.91 51. 84 
7.0 29.95 18.56 98.60 636.12 51. 68 21.73 57. 96 
8.0 34.06 22.40 102.21 736.53 51. 05 16.98 66. 73 
9.0 37.44 26.69 1C5.94 840.60 50. 06 12.62 74. 79 
10.0 38.48 31.25 104.86 946.00 51. 11 12.62 75. 30 
11.0 38.48 35.87 105.11 1050.99 50. 96 12.47 75, 52 
12.0 38.22 40.47 102.56 1154.83 52. 40 14.18 72. 94 
13.0 41.75 45.27 110.73 1261.47 48. 79 7.04 85. 57 
14.0 40.21 50.18 111.82 1372.75 47. 55 7.34 84. 56 
15.0 38.22 54.89 116.83 1487.07 43. 77 5.55 87, 33 
16.0 39.05 59.53 124.64 1607.81 39. 36 0.31 99. 22 
457 
AT#09 10/28/68 
DEPTH VMC CUMVMC WO CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 26.04 3.12 94766"' 94166" "iiTii" 26.54 ^"^52 
2.0 21.82 6.00 85.28 184.63 56.66 34.84 38.51 
3.0 25.01 8.81 87.80 271.17 56.34 31.33 44.39 
4.0 28.45 12.01 92.76 361.45 54.64 26.19 52.07 
5.0 33.50 15.73 102.74 - 459.21 50.51 17.01 66.33 
6.0 35.42 19.87 109.44 565.30 47.18 11.77 75.06 
7.0 36.87 24.20 114.99 677.51 44.38 7.51 83.08 
8.0 38.22 28.71 117.35 793.68 43.46 5.24 87.94 
9.0 39.21 33.35 119.95 912.33 42.26 3.05 92.79 
10.0 40.46 38.13 119.27 1031.94 43.14 2.68 93.79 
11.0 40.54 43.00 119.69 1151.41 42.92 2.38 94.46 
12.0 40.88 47.88 121.21 1271.86 42.13 1.25 97.04 
13.0 39.78 52.72 119.71 1392.32 42.62 2.84 93.34 
14.0 40.30 57.53 121.54 1512.94 41.71 1.41 96.63 
15.0 40.67 62.38 122.83 1635.12 41.07 0.40 99.03 
16.0 40.39 67.25 120.21 1756.64 42.55 2.16 94.93 
17.0 41.86 72.18 121.67 1877.58 42.22 0.36 99.15 
18.0 40.63 77.13 119.31 1998.07 43.18 2.55 94.09 
458 
AT#10 10/28/68 
DEPTH VMC CUMVMC WO CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 28.87 3.46 96.33 96.33 52.64 23.77 54. 84 
2.0 19.76 6.38 90.21 189.59 52.90 33.15 37. 34 
3.0 20.32 8.79 89.77 279.58 53.38 33.06 38. 06 
4.0 23.60 11.42 89.88 369.40 54.55 30.95 43. 26 
5.0 27.24 14.47 99.09 463.89 50.36 23.11 54. 10 
6.0 29.84 17.90 105.75 566.30 47.31 17.47 63. 07 
7.0 31.27 21.56 104.49 671.42 48.61 17.34 64. 33 
8.0 33.86 25.47 104.79 776.06 49.41 15.55 68. 53 
9.0 37.30 29.74 106.29 881.61 49.79 12.50 74. 90 
10.0 38.65 34.30 111.81 990.66 46.97 a.32 82. 29 
11.0 38.91 38.95 115.23 1104.18 45.00 6.08 86. 48 
12.0 39.26 43.64 117.65 1220.62 43.67 4.41 89. 90 
13.0 41.74 48.50 121.46 1340.17 42.30 0.56 98. 68 
14.0 41.16 53.67 119.18 1460.49 43.46 2.30 94. 71 
15.0 41.80 58.45 120.17 1580.17 43.10 1.30 96. 98 
16.0 40.26 63.38 120.17 1700.34 42.52 2.26 94. 68 
17.0 39.94 68.19 124.28 1822.57 39.91 -0.02 100. 06 
18.0 38.26 72.88 126.58 1947.99 37.89 -0.37 100. 97 
' " — 
459 
AT#11 10/27/68 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 24.94 2.99 77.18 77.18 62.74 37.80 39.75 
2.0 19.89 5.68 85.97 158.76 55.52 35.62 35.83 
3.0 22.62 8.23 94.71 249.10 51.26 28.64 44.13 
4.0 25.33 11.11 93.54 343.22 52.99 27.66 47.80 
5.0 26.94 14.25 92.49 436.24 54.23 27.29 49.68 
6.0 31.56 17.76 103.88 534.43 49.09 17.53 64.29 
7.0 34.31 21.71 108.95 640.84 47.06 12.75 72.91 
8.0 35.59 25.90 108.15 749.39 48.03 12.43 74.11 
9.0 37.45 30.29 108.50 857.71 48.52 11.07 77.18 
10.0 38.29 34.83 109.19 966.56 48.42 10.13 79.08 
11.0 38.12 39.42 111.09 1076.70 47.21 9.09 80.75 
12.0 38.57 44.02 110.27 1187.38 47.87 9.30 80.57 
13.0 38.51 48.64 113.26 1299.14 46.04 7.53 83.65 
14.0 38.64 53.27 114.22 1412.88 45.51 6.87 84.90 
15.0 37.65 57.85 114.78 1527,38 44.79 7.14 84.05 
16.0 35.60 62.24 114.16 1641.85 44.40 8.80 80.19 
17.0 38.42 66.68 121.92 1759.89 40.77 2.35 94.23 
18.0 41.49 71.48 123.18 1882.44 41.16 -0.33 100.80 
19.0 40.72 76.41 125.64 2006.85 39.39 -1.33 103.38 
20.0 40.18 81.27 126.59 2132.97 38.61 -1.57 104.07 
21.0 38.89 86.01 126.25 2259.39 38.33 -0.56 101.46 
4 & L  
AT#12 10/27/68 
DEPTH VMC CUMVMC WD CUMWO VV VA 
FEET % INCHES LB/CUFT LB % % 
1.0 31. 95 3 .83 98. 84 98.84 52. 29 20.34 61. 11 
2.0 29. 36 7 .51 92. 99 194.75 54. 84 25.48 53. 54 
3.0 17. 19 10 .31 85. 70 284.10 54. 66 37.47 31. 45 
4.0 18. 71 12 .46 93. 97 373.93 50. 24 31.53 37. 25 
5.0 24. 21 15 .04 98. 24 470.03 49. 73 25.52 48. 68 
6.0 27. 68 18 .15 103. 95 571.12 47. 58 19.90 58. 17 
7.0 29. 57 21 .58 104. 69 675.44 47. 85 18.28 61. 79 
8.0 29. 68 25 .14 103. 64 779.61 48. 52 18.85 61. 16 
9.0 29. 79 28 .71 104. 50 883.68 48. 05 18.25 62. 01 
10.0 30. 43 32 .32 105. 44 988.65 47. 72 17.29 63. 78 
11.0 31. 55 36 .04 107. 46 1095.10 46 . 92 15.37 67. 24 
12.0 31. 12 39 .80 115. 58 1206,62 41. 85 10.72 74. 38 
13.0 31. 45 43 .55 108. 44 1318.62 46 . 29 14.84 67. 94 
14.0 33. 14 47 .43 108. 31 1426.99 47. 01 13.87 70. 49 
15.0 34. 96 51 .51 109. 31 1535.80 47. 09 12.13 74. 24 
16.0 35. 86 55 .76 110. 69 1645.80 46. 60 10.74 76. 96 
17.0 36. 02 60 .08 109. 75 1756.01 47. 22 11.20 76. 28 
18.0 38. 06 64 .52 112. 03 1866.90 46. 61 8.55 81. 65 
19.0 37. 68 69 .07 110. 26 1976.04 47. 54 9.86 79. 26 
20.0 37. 52 73 .58 110. 97 2088.66 47. 05 9.53 79. 75 
21.0 38. 62 78 .15 112. 25 2200.27 46. 69 8.07 82. 72 
22.0 37. 63 82 .72 112. 45 2312.62 46 . 20 8.56 81. 46 
23.0 36. 08 87 .15 113. 37 2425.53 45. 05 8.98 80. 07 
24.0 38. 28 91 .61 118. 00 2541,22 43. 09 4.80 88. 85 
25.0 41. 74 96 .41 121. 73 2661.08 42. 14 0.39 99. 06 
26.0 41. 74 101 .42 123. 85 2783.87 40. 85 -0.89 102. 17 
27.0 41. 09 106 .39 124. 65 2908.12 40. 12 -0.97 102. 41 
28.0 41. 24 111 .33 125. 57 3033.23 39. 63 -1.61 104. 07 
29.0 4C. 60 116 .24 126. 45 3159.24 38. 85 -1.75 104. 50 
4oi 
AT#13 10/27/68 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 29.91 3.59 98.05 98.05 51.99 22.08 57.53 
2.0 31.42 7.27 98.53 196.34 52.27 20.86 60.10 
3.0 28.87 10.89 98.88 295.05 51.10 22.23 56.50 
4.0 26.52 14.21 97.05 393.01 51.32 24.80 51.67 
5.0 22.94 17.18 97.75 490.40 49.55 26.60 46.30 
6.0 24.78 20.04 99.69 58S.12 49.06 24.28 50.51 
7.0 25.11 23.03 100.74 689.34 48.55 23.45 51.70 
8.0 23.76 25.97 101.42 790.41 47.64 23.87 49.88 
9.0 24.32 28.85 102.69 892.47 47.07 22.75 51.66 
10.0 24.76 31.80 101.89 994.76 47.75 22.97 51.88 
11.0 24.82 34.77 101.42 1096.42 48.03 23.22 51.67 
12.0 25.86 37.81 102.81 1198.53 47.59 21.72 54.35 
13.0 25.67 40.90 101.36 1300.61 48.39 22.72 53.05 
14.0 25.50 43.97 101.79 1402.19 48.06 22.56 53.06 
15.0 29.07 47.25 113.25 1509.71 42.48 13.42 68.42 
16.0 31.16 50.86 105.51 1619.09 47.95 16.79 64.98 
17.0 31.35 54.61 104.39 1724.04 48.70 17.35 64.38 
18.0 30.74 58.34 104.57 1828.52 48.36 17.62 63. 56 
19.0 31.34 62.06 107.68 1934.65 46.70 15.37 67.09 
20.0 34.45 66.01 108.83 2042.91 47.18 12.74 73.00 
21.0 33.44 70.08 109.32 2151.98 46.51 13.07 71.90 
22.0 33.76 74.11 107.24 2260.26 47.89 14.13 70.49 
23.0 33.14 78.13 106.55 2367.14 48.08 14.95 68.92 
24.0 34.43 82.18 108.64 2474.73 47.29 12.86 72.80 
25.0 33.73 86.27 108.61 2583.35 47.04 13.32 71.69 
26.0 35.26 90.41 108.02 2691.67 47.99 12.72 73.49 
27.0 36.97 94.74 110.68 2801.02 47.02 10.05 78.62 
28.0 37.23 99.20 111.91 2912.31 46.37 9.14 80.29 
29.0 36.34 103.61 113.18 3024.86 45.27 8.93 80.27 
30.0 35.68 107.93 115.29 3139.09 43.74 8.06 81.57 
31.0 41.02 112.53 121.70 3257.58 41.88 0.87 97.93 
32.0 41.07 117.46 125.72 3381.29 39.47 -1. 60 104.05 
33.0 41.75 122.43 127.61 3507.96 38.58 -3.17 108.22 
AT#14 10/27/68 
DEPTH VMC CUMVMC WD CUMWO VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 29.43 3.53 91.31 91,31 55.88 26.46 52.66 
2.0 23.07 6.68 94.05 183.99 51.83 28.76 44.51 
3.0 15.56 9.00 90.71 276.37 51.02 35.45 30.50 
4.0 18.03 11.01 94.43 368.94 49.70 31.67 36É27 
5.0 23.69 13.52 96.26 464.28 50.73 27.04 46.71 
6.0 24.71 16.42 101.80 563.31 47.76 23.06 51.73 
7.0 25.66 19.44 102.54 665.48 47.67 22.01 53.83 
8.0 25.07 22.49 103.71 768.61 46.74 21.67 53.63 
9.0 23.80 25.42 100.59 870.76 48.15 24.35 49.42 
10.0 25.05 28.35 101.66 971.88 47.97 22.92 52.22 
11.0 24.28 31.31 102.99 1074.21 46.88 22.60 51.78 
12.0 25.08 34.27 102.38 1176.89 47.55 22.47 52.75 
13.0 24.26 37.23 101.35 1278.76 47.87 23.60 50.69 
14.0 26.35 40.27 102.27 1380.57 48.10 21.75 54.78 
15.0 28.62 43.57 104.08 1483.74 47.86 19.24 59.80 
16.C 28.02 46.97 106.09 1588.83 46.41 18.39 60.37 
17.0 27.90 50.32 103.93 1693.84 47.68 19.78 58.51 
18.0 30.80 53.84 113.45 1802.53 43.02 12.21 71.61 
19.0 30.80 57.54 107.63 1913.07 46.53 15.74 66.18 
20.0 28.38 61.09 105.20 2019.49 47.09 18.71 60.26 
21.0 31.01 64.65 108.50 2126.33 46.09 15.07 67.29 
22.0 33.49 68.52 109.03 2235.10 46.70 13.21 71.72 
23.0 33.61 72.55 111.49 2345.36 45.26 11.65 74.26 
24.0 32.88 76.54 110.74 2456.48 45.43 12.56 72.36 
25.0 32.78 80.48 107.10 2565.41 47.60 14.82 68.87 
26.0 32.85 84.42 109.31 2673.61 46.29 13.44 70.96 
27.0 34.20 88.44 109.02 2782.77 46.98 12.78 72.79 
28.0 35.28 92.61 109.98 2892.28 46.80 11.52 75.38 
29.0 36.95 96.94 112.58 3003.56 45.86 8.91 80.56 
30.0 37.41 1 01. 40 111.59 3115.64 46.64 9.22 80.22 
31.0 37.73 105.91 112.29 3227.58 46.33 8.60 81.43 
32.0 36.16 110.34 113.97 3340.70 44.73 8.56 80.85 
33.0 34.81 114.60 116.87 3456.12 42.46 7.65 81.99 
34.0 41.13 119.16 126.43 3577.78 39.06 -2.07 105.29 
35.0 40.77 124.07 127.21 3704.60 38.46 -2.31 106.01 
36.0 41.08 128.98 128.23 3832.32 37.95 -3.13 108.23 
463 
AT#15 lC/27/68 
DEPTH VMC CUMVMC WO CUM WD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 27.27 3.27 102.66 102.66 48.21 20.94 56.57 
2.0 18.82 6.04 95.42 201.70 49.40 30.57 38.10 
3.0 13.45 7.97 98.23 298.52 45.68 32.22 29.46 
4.0 16.11 9.75 94.78 395.03 48.76 32.65 33.04 
5.0 17.50 11.76 95.75 490.29 48.70 31.20 35.92 
6.0 20.16 14.02 96.23 586.28 49.41 29.26 40.79 
7.0 18.76 16.36 98.54 683.66 47.49 28.73 39.50 
8.0 19.63 18.66 98.78 782.32 47.67 28.05 41.17 
9.0 20.99 21.10 102.24 882.82 46.09 25.10 45.54 
10.0 20.93 23.61 99.16 983.52 47.93 27.00 43.66 
11.0 22.27 26.21 100.28 1083.24 47.76 25.49 46.62 
12.0 22.61 28.90 100.57 1183.66 47.71 25.10 47.40 
13.0 23.70 31.68 100.73 1284.31 48.03 24.33 49.34 
14.0 24.81 34.59 101.79 1385.57 47.80 23.00 51.90 
15.0 30.52 37.91 106.27 1489.60 47.25 16.73 64.59 
16.0 32.21 41.67 109.60 1597.54 45.88 13.67 70.21 
17.0 31.69 45.51 110.74 1707.71 44.99 13.30 70.44 
18.0 31.76 49.31 112.12 1819.13 44.18 12.43 71.87 
19.0 31.39 53.10 114.84 1932.61 42.40 11.01 74.03 
20.0 39.98 57.38 122.38 2051.21 41.08 1.10 97.31 
21.0 40.61 62.22 125.59 2175.19 39.37 -1.23 103.13 
4 6 4  
AT#16 10/27/68 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 26.25 3.15 TOITTO" "LOITTO" TZTSÔ" "*21.55 54% 91 
2.0 17.73 5.79 97.25 202.67 47.88 30.15 37. 03 
3.0 21.51 8.14 103.12 302.85 45.76 24.25 47. 02 
4.0 27.17 11.06 106.15 407.49 46.06 18.89 58. 99 
5.0 26.00 14.25 105.34 513,23 46.11 20.10 56. 39 
6. 0 26.61 17.41 104.48 618.15 46.86 20.25 56. 79 
7.0 29.76 20.79 105.10 722.94 47.67 17.91 62. 42 
8.0 29.29 24.34 106.71 828.85 46.52 17.23 62. 96 
9.0 29.46 27.86 107.85 936.13 45.89 16.43 64. 19 
10.0 30.54 31.46 107.45 1043.78 46.54 16.00 65. 61 
11.0 32.42 35.24 108.10 1151.56 46.86 14.45 69. 17 
12.0 33.58 39.20 108.59 1259.91 47.00 13.42 71. 45 
13.0 34.88 43.31 110.50 1369.45 46.34 11.46 75. 28 
14.0 34.94 47.49 109.37 1479.39 47.04 12.10 74. 28 
15.0 34.55 51.66 109.39 1588.77 46.89 12.34 73. 69 
16.0 33.48 55.75 115.13 1701.03 43.01 9.53 77. 84 
17.0 39.53 60.13 122.24 1819.72 40.99 1.46 96. 43 
18.0 40.51 64.93 124.18 1942.93 40.19 -0.32 100. 80 
4ù5 
AT#17 10/27/68 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 31.41 3.77 98.93 98.93 52.03 20.61 60.38 
2,0 28.16 7.34 105.43 201.12 46.87 18.70 60.09 
3.0 29.60 10.81 108.91 308.29 45.31 15.71 65.32 
4.0 31.75 14.49 111.03 418.26 44.84 13.09 70.81 
5.0 32.16 18.33 110.95 529.25 45.04 12.88 71.39 
6.0 31.97 22.17 109.76 639.60 45.69 13.72 69,97 
7.0 33.52 26.10 109.60 749.28 46.37 12.85 72.29 
8.0 33.38 30.12 109.21 858.68 46.55 13.18 71.70 
9.0 36.16 34.29 111.12 968.85 46.44 10.28 77,86 
10.0 36.21 38.63 110.18 1079.50 47.04 10.82 76.99 
11.0 35.76 42.95 109.88 1189.53 47.04 11.29 76.01 
12.0 35.91 47.25 112.27 1300.61 45.66 9.74 78.66 
13.0 33.98 51.44 113.90 1413.69 43.94 9.96 77.32 
14.0 38.14 55.77 119.36 1530.32 42.21 4.07 90.36 
15.0 41.41 60.54 123.78 1651.89 40.77 -0.64 101.56 
16.0 40.99 65.49 125.14 1776.35 39.79 -1.20 103.01 
17.0 42.00 70.46 126.92 1902.38 39.10 -2.90 107.42 
18.0 42.90 75.56 124.64 2028.16 40.81 -2.09 105.12 
46b 
AT#18 10/26/68 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1,0 31.53 3.78 101.50 101.50 50.52 18.99 62.42 
2.0 30.68 7.52 109.27 206.88 45.49 14.82 67.43 
3.0 29.95 11.15 112.25 317.64 43.42 13.47 68.98 
4.0 30.33 14.77 113.89 430.71 42.57 12.24 71.24 
5.0 33.19 18.58 114.49 544.90 43.29 10.10 76.67 
6.0 34.88 22.67 117.50 660.89 42.11 7.23 82.84 
7.0 36.70 26.96 114.37 776.83 44.68 7.98 82.14 
8.0 34.70 31.25 112.16 890.09 45.26 10.57 76.65 
9.0 34.06 35.37 112.99 1002.67 44.52 10.46 76.50 
10.0 34.92 39.51 120.39 1119.36 40.37 5.45 86.49 
11.0 39.72 43.99 123.13 1241.12 40.53 0.81 98.01 
12.0 41.28 48.85 124.78 1365.07 40.12 -1.16 102.90 
13.0 41.46 53.81 124.81 1489.87 40.17 -1.29 103.21 
14.0 41.61 58.80 126.58 1615.56 39.16 -2.46 106.27 
15.0 40.94 63.75 127.76 1742.73 38.18 -2.75 107.21 
467 
AT#19 10/26/68 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 29.53 3.54 104.52 104.52 47.94 18.41 61.61 
2.0 28.89 7.05 104.62 209.09 47.64 18.75 60.65 
3.0 25.68 10.32 108.18 315.48 44.27 18.59 58.01 
4.0 29.82 13.65 112.68 425.91 43.11 13.29 69.18 
5.0 34.87 17.54 116.49 540.49 42.71 7.84 81.65 
6.0 35.43 21.75 114.56 656.02 44.09 8.66 80.36 
7.0 34.66 25.96 116.82 771.71 42.43 7.77 81.68 
8.0 40.01 30.44 122.88 891.55 40.79 0.78 98.09 
9.0 40.43 35.27 121.30 1013.64 41.90 1.47 96.48 
10.0 41.54 40.18 123.78 1136.18 40.82 -0.72 101.77 
11.0 40.61 45.11 124.61 1260.38 39.97 -0.65 101.62 
12.0 40.22 49.96 127.25 1386.31 38.23 -2.00 105.22 
13.0 38.54 54.69 128.51 1514.19 36.83 -1.71 104.64 
14.0 35.71 59.14 135.81 1646.35 31.34 -4.36 113.91 
4 6 6  
AT#20 10/26/68 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 ~2I776 iTiT" 97.09 97.09 52.52 22.76 56.67 
2.A 30.30 7.17 94.07 192.67 54.55 24.2 5 55.54 
3.0 32.78 1-0.96 103.21 291.30 49.96 17.17 65.62 
4.0 32.79 14.89 104.33 395.07 49.28 16.49 66.54 
5.0 35.42 18.99 103.53 499.01 50.76 15.33 69.79 
6.C 37.41 23.36 116.32 608.93 43.77 6.36 85.46 
7.0 37.43 27.85 114.47 724.33 44.90 7.47 83.36 
8.0 36.89 32.31 119.95 841. 54 41.38 4.50 89.14 
9.0 36.88 -36.73 122.49 962.76 39.84 2.96 92.56 
10.0 42.59 41.50 125.20 1C86.61 40.36 -2.23 105.53 
11.0 41.25 46.53 121.76 1210.08 41.93 0.69 98.36 
12.0 36.58 51.20 127.52 1334.72 36.69 0.11 99.70 






DEPTH VMC CUMVMC WO CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
TTÔ"" "32T76" 3.93 98.40 98.40 52.85 20.09 61.99 
2.0 26.61 7.49 90.76 192.98 55.16 28.54 48.25 
3.0 27.37 10.73 90.69 282.71 55.49 28.11 49.34 
4.0 32.99 14.36 97.11 377.61 53.73 20.73 61.41 
5.0 35.40 18.46 97.14 474.73 54.61 19,22 64.81 
6.0 39.24 22.94 107.78 577.19 49.63 10.39 79.06 
7.0 43.52 27.90 108.32 685.23 50.92 7.40 85.46 
8.0 43.22 33.11 113.91 796.34 47.42 4.20 91.14 
9.0 44.08 38,34 120,66 913.63 43.67 -0.41 100.95 
10.0 45.71 43.73 120.24 1034.08 44.53 -1.17 102.63 
11.0 46.15 49.24 119.55 1153.97 45.12 -1.04 102.29 
12.0 47.41 54.86 118.97 1273.23 45,94 -1.47 103.20 
13.0 45. 04 60.40 115.56 1390.50 47.11 2.07 95.60 
14.0 45.24 65.82 117.94 1507.25 45.75 0.50 98.90 
15.0 45.97 71.29 118.61 1625.53 45.62 -0.35 100.77 
16.0 43.05 76.64 119.28 1744.47 44.11 1.06 97.59 
17.0 62.80 81.79 117.86 1863.04 44.88 2.07 95.38 
HlZ 
AT#OC 11/27/68 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET X INCHES LB/CUFT LB % % % 
1.0 27.50 3.30 97.98 97.98 51. 12 23.63 53.78 
2.0 22.07 6.27 87.59 190.76 55. 36 33.29 39.87 
3.0 16.55 8.59 87.47 278.29 53. 35 36.80 31.03 
4.0 18.72 10.71 87.02 365.54 54. 44 35.72 34.38 
5.0 21.16 13.10 82.39 450.24 58. 16 37.00 36.38 
6.0 22.75 15.73 85.93 534,40 56. 62 33.87 40.18 
7.0 22.92 18.47 87.80 621.26 55. 55 32.64 41.25 
8.0 23.62 21.27 88.84 709,58 55. 19 31.57 42.80 
9.0 21.55 23.98 89.65 798.82 53. 92 32.37 39.96 
10.0 22.15 26.60 91.14 889.22 53. 24 31.09 41.61 
11.0 21.42 29.21 91.78 980.68 52. 58 31.16 40.74 
12.0 21.04 31.76 92.48 1072.81 52. 01 30.97 40.45 
13.0 18.02 34.10 90.53 1164.31 52. 06 34.03 34,62 
14.0 17.95 36.26 90.37 1254.76 52. 12 34.17 34.44 
15.0 18.73 38.46 91.76 1345.82 51. 58 32.85 36.31 
16.0 18.66 40.71 92.63 1438.02 51. 02 32.36 36,57 
17.0 26.05 43.03 92.96 1530.81 51. 35 31.30 39,04 
AT#01 11/27/68 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 32.89 3.95 98.64 98.64 52.76 19.87 62.33 
2.0 29.53 7.69 90.29 193.10 56.54 27.01 52.23 
3.0 27.76 11.13 88.68 282.59 56.85 29.09 48.83 
4.0 23.02 14.18 90.53 372.20 53.94 30.92 42.68 
5.0 26.43 17.14 95.11 465.02 52.46 26.02 50.39 
6.0 26.58 20.32 95.99 560.57 51.98 25.40 51.13 
7.0 27.28 23.55 96.49 656.81 51.94 24.66 52.52 
8.0 27.48 26.84 97.41 753.76 51.46 23.99 53.39 
9.0 25.85 30.04 92.92 848.92 53.56 27.71 48.27 
10.0 25.57 33.12 95.13 942.95 52.12 26.55 49.06 
11.0 25.50 36.19 92.28 1036.65 53.82 28.32 47.39 
12.0 26.20 39.29 95.07 1130.32 52.39 26.20 50.00 
13.0 25.12 42.37 98.59 1227.15 49.86 24.74 50.39 
14.0 24.59 45.35 97.76 1325.32 50.16 25.57 49.02 
15.0 25.83 48.38 96.22 1422.31 51.56 25.73 50.10 
16.0 25.26 51.44 101.06 1520.96 48.42 23.15 52.18 
472 
AT#02 11/27/68 
DEPTH VMC CUMVMC WD CUMWO VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 29.08 3.49 96.41 96.41 52.67 23.59 55. 21 
2.0 20.98 6.49 83.81 186.53 57.23 36.25 36. 66 
3.0 16.67 8.75 85.51 271.19 54.58 37.91 30. 54 
4.0 20.31 10.97 86.71 357.30 55.23 34.91 36. 78 
5.0 27.29 13.83 95.45 448.3 8 52.58 25.29 51. 90 
6.0 28.01 17.14 100.33 546.27 49.90 21.89 56. 13 
7.0 28.21 20.52 100.53 646.70 49.85 21.64 56. 59 
8.0 28.04 23.89 103.27 748.60 48.13 20.09 58. 25 
9.0 27.55 27.23 101.86 851.17 48.80 21.25 56. 46 
10.0 26.94 30.50 101.64 952.92 48.70 21.76 55. 31 
11.0 26.80 33.72 100.72 1054.10 49.20 22.40 54. 47 
12.0 25.70 36.87 99.74 1154.33 49.38 23.68 52. 05 
13.C 25.25 39.93 98.97 1253.68 49.67 24.43 50. 82 
14.0 25.36 42.96 97.20 1351.77 50.79 25.43 49. 93 
15.0 26.38 46.07 103.02 1451.88 47.65 21.27 55. 36 
16.0 27.28 49.29 103.16 1554.97 47.91 20.63 56. 94 
17.0 27.42 52.57 102.91 1658.00 48.11 20.69 56. 99 
18.0 27.91 55.89 104.92 1761.92 47.08 19.17 59. 28 
19.0 26.98 59.18 105.09 1866.93 46.63 19.65 57. 87 
20.0 27.38 62.44 104.25 1971.59 47.29 19.91 57. 91 
21.0 30.79 65.93 105.70 2076.57 47.70 16.91 64. 56 
22.0 29.39 69.55 103.67 2181.25 48.40 19.01 60. 73 
23.0 27.85 72.98 102.80 2284.49 48.34 20.50 57. 60 
24.0 31.10 76.52 106.05 2388.91 47.61 16.51 65. 33 
25.0 30.57 80.22 106.18 2495.02 47.32 16.75 64. 60 
26. 0 30.18 83.86 106.22 2601.23 47.15 16.97 64. 00 
27.0 30.75 87.52 104.64 2706.65 48.32 17.58 63. 63 
28.0 31.20 91.23 104.15 2811.05 48.79 17.59 63. 94 
29.0 32.10 95.03 105.89 2916.07 48.08 15.97 66. 78 
30.0 33.41 98.96 107.73 3022.88 47.46 14.05 70. 39 
31.0 33.75 102.99 107.42 3130.45 47.77 14.03 70. 63 
32.0 35.69 107.16 109.95 3239.13 46.98 11.28 75. 98 
33.0 34.58 111.37 108.15 3348.18 47.65 13.07 72. 57 
34.0 34.87 115.54 111.40 3457.95 45.79 10.92 76. 15 
35.0 34.36 119.69 112.61 3569.96 44.87 10.51 76. 57 
36.0 35.24 123.87 116.13 3684.32 43.07 7.83 81. 82 
37.0 36.35 128.17 119.37 3802.08 41.53 5.17 87. 54 
38.0 36.97 132.56 122.35 3922.94 39.96 2.99 92. 52 
^73 
AT#03 11/26/68 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 31.38 3.77 90.24 90.24 57.27 25.89 54.80 
2.0 32.69 7.61 97.99 184.36 53.08 20.39 61.59 
3.0 29V35 11.33 98.99 282.85 51.21 21.86 57.31 
4.0 21.41 14.38 96.79 380.74 49.55 28.14 43.20 
5.0 23.27 17.06 96.99 477.63 50.13 26.86 46.42 
6.0 25.65 19.99 98.24 575.24 50.27 24.62 51.03 
7.0 26.87 23.14 96.92 672.82 51.53 24.66 52.15 
8.0 28.69 26.48 105.01 773.78 47.32 18.63 60.63 
9.0 27.96 29.88 101.85 877.22 48.96 21.00 57.11 
10.0 27.05 33.18 98.03 977.15 50.93 23.87 53.12 
11.0 27.84 36.47 97.96 1075.15 51.26 23.42 54.31 
12,0 27.48 39.79 101.79 1175.03 48.81 21.34 56.29 
13.0 27.49 43.09 101.78 1276.81 48.82 21.33 56.30 
14.0 27.43 46.38 101.37 1378.38 49.05 21.62 55.93 
15.0 26.91 49.65 100.02 1479.08 49.67 22.75 54.19 
16.C 28.12 52.95 102.41 1580.29 48.68 20.56 57.76 
17.0 29.71 56.42 104.57 1683.78 47.97 18.27 61.93 
18.0 28.48 59.91 102.91 1787.52 48.51 20.03 58.71 
47h 
AT#04 11/26/68 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 30.25 3.63 96.99 96É99 52.76 22.51 57. 34 
2.0 29.77 7.23 96.44 193.70 52.91 23.14 56. 26 
3.0 25.68 10.56 92.44 288.14 53.79 28.11 47. 75 
4.0 19.65 13.28 90.86 379.79 52.47 32.82 37. 45 
5.0 22.44 15.80 93.20 471.82 52.10 29.66 43. 07 
6.0 26.23 18.72 98.59 567.72 50.28 24.05 52. 18 
7.0 27.63 21.96 102.29 668.16 48.57 20.94 56. 89 
8.0 29.63 25.39 104.35 771.48 48.08 18.45 61. 63 
9.0 28.10 28.86 102.95 875.13 48.34 20.24 58. 13 
10.0 26.85 32.15 102.59 977.90 48.10 21.24 55. 83 
11.0 27.04 35.39 101.76 1080.08 48.66 21.62 55. 56 
12.0 29.98 38.81 110.02 1185.97 44.78 14.80 66 . 95 
13.0 28.14 42.29 105.31 1293.63 46.93 18.79 59. 96 
14.0 27.63 45.64 104.04 1398.30 47.51 19.88 58. 15 
15.0 28.99 49.04 104.67 1502.66 47.64 18.65 60. 86 
16.0 29.98 52.58 107.00 1608.49 46.61 16.63 64. 32 
17.0 30.86 56.23 106.44 1715.21 47.28 16.42 65. 27 
18.0 31.05 59.94 106.62 1821.73 47.24 16.19 65. 74 
19.0 30.74 63.65 105.62 1927.86 47.73 16.98 64. 41 
20.0 32.04 67.42 107.95 2034.64 46.81 14.77 68. 45 
21.0 34.17 71.39 109.62 2143.43 46.61 12.43 73. 32 
22.0 33.04 75.42 109.54 2253.01 46.22 13.19 71. 47 
23.0 32.43 79.35 106.93 2361.24 47.58 15.14 68. 17 
24.0 33.78 83.32 106.82 2468.11 48.15 14.37 70. 16 
25.0 34.76 87.43 109.28 2576.16 47.03 12.27 73. 90 
26.0 36.22 91.69 109. 61 2685.61 47.38 11.16 76. 44 
27.0 34.78 95.95 107.30 2794.06 48.23 13.45 72. 11 
28.0 36.86 100.25 111.76 2903.60 46.32 9.46 79. 57 
29.0 36.44 104.65 115.36 3017.16 43.99 7.55 82. 84 
30.0 36.78 109.04 115.01 3132.34 44.33 7.55 82. 97 
31.0 36.49 113.44 117.35 3248.52 42.80 6.31 85. 25 
AT#C5 11/26/68 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 28.76 3.45 90.23 90.23 56.29 27.53 51. 09 
2.0 28.71 6.90 92.22 181.45 55.07 26.35 52. 14 
3.0 28.22 10.32 94.69 274.90 53.39 25.17 52. 86 
4.0 24.76 13.49 98.61 371.55 49.71 24.95 49. 82 
5.0 24.31 16,44 99.82 470.76 48.81 24.50 49. 81 
6.0 28.24 19.59 104.97 573.16 47.18 18.93 59. 87 
7.0 30.94 23.14 103.73 677.52 48.94 18.01 63. 21 
8.0 28.61 26.72 103.87 781.32 47.98 19.37 59. 62 
9.0 29.81 30.22 103.06 884.79 48.92 19.11 60. 94 
10.0 29.72 33.79 103.97 988.30 48.34 18.62 61. 48 
11.0 30.80 37.42 104.42 1092.49 48.48 17.68 63. 54 
12.0 31.89 41.19 106.06 1197.73 47.90 16.00 66. 59 
13.0 31.37 44.98 103.69 1302.61 49.14 17.76 63. 85 
14.0 29.74 48.65 103.41 1406.16 48.69 18.95 61. 09 
15.0 31.84 52.34 104.87 1510.29 48.60 16.75 65. 52 
16.0 33.18 56.24 106.08 1615.77 48.37 15.19 68. 60 
17.0 34.16 6C.29 107.88 1722.76 47.65 13.49 71. 68 
18.0 35.62 64.47 109.94 1831.66 46.96 11.34 75. 85 
19.0 35.53 68.74 108.79 1941.C3 47.62 12.09 74. 61 
20.0 36.65 73.07 109.72 2050.28 47.48 10.83 77. 20 
21.0 36.80 77.48 109.12 2159.71 47.90 11.09 76. 84 
22.0 37.46 81.93 111.93 2270.23 46.44 8.99 80. 65 
476 
AT#06 11/26/68 
DEPTH VMC CUMVMC WO CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 '25.03 3.00" 93.93 93.93 52.64 27.61 47.55 
2.0 23.82 5.93 90.36 186.08 54.34 30.53 43.82 
3.0 18.89 8.50 93.86 278.19 50.37 31.48 37.51 
4.0 24.98 11.13 99.00 374.61 49.56 24.58 50.41 
5.0 29.16 14.38 101.51 474.87 49.62 20.46 58.77 
6. 0 30.53 17.96 105.41 578.32 47.77 17.25 63.90 
7.0 32.87 21.76 109.23 685.64 46.35 13.48 70.91 
8.0 33.16 25.72 106.30 793.41 48.23 15.07 68.75 
9.0 32.28 29.65 107.73 900.42 47.03 14.75 68.63 
10.0 34.61 33.66 111.08 1009.83 45.89 11.28 75.43 
11.0 35.85 37.89 109.91 1120.32 47.06 11.21 76.19 
12.0 36.58 42.24 113.60 1232.08 45.10 8.53 81.10 
13.0 36.55 46.63 112.08 1344.92 46.01 9.47 79.43 
14.0 38.22 51.11 109.66 1455.79 48.11 9.89 79.65 
15.0 38.23 55.70 109.94 1565.59 47.94 9.71 79.74 
16.0 37.30 60.23 111.88 1676.50 46.41 9.12 80.36 
17.0 37.82 64.74 113.80 1789.34 45.45 7.63 83.22 
18.0 38.49 69.32 119.16 1905.82 42.47 3.98 90.63 
19.0 38.29 73.92 119.93 2025.36 41.92 3.63 91.33 
477 
AT#07 11/26/68 
DEPTH VMC CUMVMC WO CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 32.18 3.86 98.41 98.41 ~52~ 63 ~2ÔT45~ ""61714 
2.0 30.63 7.63 96.75 195.99 53. 05 22.42 57.74 
3.0 29.13 11.22 94.01 291.37 54. 14 25.01 53.81 
4.0 29.56 14.74 95.89 386.32 53. 17 23.61 55.60 
5.0 30.46 18.34 100.28 484.40 50. 85 20.39 59.90 
6.0 32.31 22.10 102.51 585.80 50. 20 17,89 64.37 
7.0 34.19 26.10 103.04 688.57 50. 59 16.40 67.58 
8.0 36.21 30.32 104.59 792.38 50. 41 14.20 71.82 
9.0 37.43 34.74 106.09 897.72 49. 97 12.54 74.90 
10.0 37.75 39.25 105.27 1003.40 50. 58 12.84 74.62 
11.0 38.72 43.84 108.86 1110.47 48. 78 10.05 79.39 
12.0 39.62 48.54 108.64 1219.22 49. 25 9.63 80.44 
13.0 39.32 53.27 105.28 1326.18 51. 17 11.85 76.84 
14.0 40.16 58.04 105.25 1431.44 51. 51 11.34 77.98 
15.0 40.98 62.91 105.22 1536.68 51. 83 10.85 79.06 
16.0 41.52 67.86 117.49 1648.04 44. 62 3.10 93.05 
17.0 40.68 72.79 122.12 1767.84 41. 50 0.82 98.02 
18.0 39.64 77.61 124.03 1890.91 39. 95 0.31 99.22 
Hlb 
AT#C8 11/26/68 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 25.66 3.08 94.29 94.29 52.66 "PRTÔÔ" 48773 
2.0 16.46 5.61 83.72 183.30 55.58 39.13 29.61 
3.0 17.94 7.67 86.68 268.49 54.35 36.41 33.01 
4.0 21.82 10.06 89.81 356.74 53.92 32.10 40.47 
5.0 25.30 12.88 93.08 448.18 53.26 27.96 47.51 
6.0 26.69 16.00 96.47 542.96 51.73 25.04 51.59 
7.0 29.66 19.38 9 8.42 64G.40 51.68 22.02 57,39 
8.0 32.97 23.14 101,52 740.37 51.05 18.07 64.59 
9.0 37.18 27.35 105.78 844.02 50,06 12.89 74,26 
10.0 37.51 31.8? 104.26 949.04 51.11 13.59 73,40 
11.0 38.12 36.37 104.89 1053.61 50.96 12.83 74,81 
12.0 38.29 40.95 102.60 1157.36 52.40 14.11 73.07 
13.0 41.34 45.73 110.47 1263.90 48,79 7.45 84.72 
14.0 39.93 50.61 111.65 1374.96 47.55 7.62 83.98 
15.0 39.02 55.35 117.33 1489.45 43.77 4.75 89.14 
16.0 38,64 60.01 124.38 1610.30 29,36 0.72 98.17 
479 
AT#C9 11/26/68 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 26.75 3.21 95.10 95.10 "siTss" '25784 ~5Ô787 
2.0 20.93 6.07 84.73 185.C2 56.66 35.73 36.94 
3.0 23.73 8.75 87.00 270.88 56.34 32.62 42.11 
4.C 27.80 11.84 92.36 360.55 56.64 26.84 50.88 
5.0 32.07 15.43 101.85 457.66 50.51 18.44 63.49 
6.0 34.00 19.40 108.56 562.86 47.18 13.18 72.07 
7.0 36.61 23.63 114.82 674.55 44.38 7.77 82.50 
8.0 37.55 28.08 116.93 790.43 43.46 5.91 86.40 
9.0 38.95 32.67 139.79 908.79 42.26 3.31 92.17 
10.0 40.42 37.44 119.24 1028.30 43.14 2.73 93.68 
11.0 40.10 42.27 119,42 1147.63 42.92 2.81 93.44 
12.0 40.81 47.12 121.16 1267.92 42.13 1.32 96.87 
13.0 39.47 51.94 119.51 1388.25 42.62 3.15 92.60 
14.0 39.94 56.70 121.31 1508.66 41.71 1.77 95.75 
15.0 39.67 61.48 122.20 1630.42 41.07 1.40 96,59 
16.0 40.10 66.26 120.03 1751.53 42.55 2.45 94.25 
17.0 40.61 71.11 120.89 1871.99 42.22 1.61 96.20 
18.0 40.62 75.98 119.31 1992.09 43.18 2.56 94.07 
«VûV, 
AT#10 11/26/68 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 28.28 3.39 95.96 95.96 52.64 24.36 53.73 
2.0 19.29 6.25 89.92 188.90 52.90 33.61 36.47 
3.0 20.75 8.65 90.04 278.88 53.38 32.63 38.87 
4.0 22.83 11.27 89.39 368.59 54.55 31.73 41.84 
5.0 27.34 14.28 99.15 462.86 50.36 23.01 54.30 
6.0 29.49 17.69 105.53 565.21 47.31 17.82 62.33 
7.0 31.19 21.33 1G4.44 670.19 48.61 17.42 64.16 
8.0 33.78 25.22 104.74 774.78 49.41 15.63 68.37 
9.0 37.33 29.49 106.32 880.31 49.79 12.46 74.97 
10.0 38.27 34.03 111.57 989.25 46.97 8.70 81.48 
11.0 38.35 38.62 114.88 1102.48 45.00 6.65 85.23 
12.0 39.44 43.29 117.76 1218.80 43.67 4.23 90.31 
13.0 42.04 48.18 121.65 1338.50 42.30 0.26 99.40 
14.0 40.80 53.15 118.96 1458.81 43.46 2.66 93.89 
15.0 41.41 58.08 119.93 1578.25 43.10 1.69 96.08 
16.0 39.26 62.92 119.55 1697.99 42.52 3.26 92.32 
17.0 40.36 67.70 124.55 1820.04 39.91 —0.45 101.13 
18.0 38.40 72.43 126.66 1945.64 37.89 —0.50 101.33 
4 8 1  
AT#11 11/26/68 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 22.81 2.74 75.85 75.85 62. 74 39.93 36.35 
2.0 19.27 5.26 85.58 156.57 55. 52 36.25 34.71 
3.0 22.71 7.78 94.76 246.74 51. 26 28.55 44.30 
4.0 24.96 10.64 93.32 34C.78 52. 99 28.03 47.11 
5. 0 27.35 13.78 92.75 433.81 54. 23 26.88 50.44 
6.0 31.84 17.33 104.05 532.21 49. 09 17.25 64.85 
7.C 34.19 21.29 108.88 638.67 47. 06 12.87 72.66 
8.0 35.29 25.46 107.96 747.09 48. 03 12.74 73.48 
9.0 36.59 29.77 107.96 855.05 48. 52 11.93 75.41 
10.0 36.68 34.17 108.19 963.12 48. 42 11.74 75.75 
11.0 37,14 38.60 110.48 1072.45 47. 21 10.07 78.68 
12.0 36.15 43.00 108.76 1182.07 47. 87 11.72 75. 52 
13.0 37.16 47.39 112.42 1292.66 46 . 04 8.88 80.71 
14.0 37.24 51.86 113.35 1405.54 45, 51 8.27 81.84 
15.0 37.75 56.36 114.84 1519.64 44. 79 7.05 84.27 
16.0 34.67 60.70 113.58 1633.85 44. 40 9.73 78.10 
17.0 39.69 65.17 122.72 1751.99 40. 77 1.08 97.36 
18.0 40.29 69.96 122.43 1874.56 41. 16 0.88 97.86 
19.0 39.89 74.77 125.12 1998.34 39. 39 —0. 50 101.27 
20.0 39.25 79.52 126.01 2123.90 38. 61 -0.64 101.67 
21.0 38.63 84.20 126.09 2249.95 38. 33 -0.30 100.79 
22.0 38.26 88.81 128.84 2377.42 56. 52 -1.74 104.75 
AT#12 11/26/68 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 30.68 3.68 98.04 98.04 52.29 21.61 58,67 
2.0 24.87 7.01 90.19 192.16 54c 84 29.97 45,35 
3.0 17,21 9.54 85.71 280,11 54.66 37.45 31,48 
4.0 19.56 11.75 94.50 370.21 50.24 30,68 38,94 
5.0 25.25 14.43 98.89 466.90 49.73 24,48 50,78 
6. 0 27.97 17.63 104,13 568.41 47.58 19,61 58,78 
7.0 29.77 21.09 104.82 672.89 47,85 18,08 62,21 
8.0 27.96 24.56 102.57 776.58 48,52 20,56 57,62 
9.0 28.96 27.97 103.98 879.85 48,05 19,09 60,27 
10.0 30.85 31.56 105.70 984.69 47.72 16, 87 64,65 
11.0 28.66 35.13 105.65 1090.37 46.92 18,26 61,08 
12.0 29.85 38.64 114.79 1200.59 41,85 12,00 71,33 
13.0 31.91 42.35 108.72 1312.34 46.29 14,39 68,92 
14.0 33.33 46.26 108.43 1420.91 47.01 13,67 70,91 
15.0 34.06 50.30 108.74 1529.50 47.09 13,04 72,32 
16.0 35.09 54.45 110.21 1638,97 46.60 11,51 75,31 
17.0 35.84 58.71 109.64 1748.89 47.22 11,38 75,90 
18.0 36.16 63.03 110.85 1859,14 46.61 10,45 77,58 
19.0 36.21 67.37 109.34 1969,23 47.54 11,33 76,17 
20.0 37.34 71.78 110.86 2079.33 47.05 9,71 79,36 
21.0 37.17 76.25 111,34 2190,43 46.69 9,52 79,60 
22.0 37.50 80.73 112.37 2302,28 46.20 8,70 81,17 
23.0 35.21 85.10 112.83 2414,88 45.05 9,84 78,16 
24.0 39.90 89.60 119.01 2 530, 80 43.09 3,19 92,60 
25.0 41.34 94.48 121.47 2651,04 42.14 0,80 98,10 
26.0 40.66 99.40 123.18 2773,37 40.85 0,19 99,53 
27.0 40.92 104.29 124.54 2897,23 40.12 -0,80 101,98 
28.0 40.20 109.16 124.92 3021,96 39.63 -0,57 101,44 
29,0 39.23 113.93 125.60 3147.22 38.85 -0,38 100,98 
AT#13 11/26/68 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET • % INCHES LB/CUFT LB % % % 
L.C 28. 50 3.42 97.17 97.17 51.99 23.49 54. 82 
2.0 28. 21 6.82 96.52 194.02 52.27 24.06 53. 96 
3.0 26. 81 10.12 97.59 291.08 51.10 24.29 52. 47 
4.0 25. 34 13.25 96.31 388.03 51.32 25.98 49. 38 
5.0 24. 15 16.22 98.50 435.44 49,55 25.40 48. 74 
6.0 24. 68 19.15 99.63 584.50 49.06 24.39 50. 30 
7.0 24. 10 22.08 100.11 684.37 48.55 24.46 49. 63 
8.0 23. 72 24.95 101.39 785.12 47.64 23.92 49. 79 
9.0 23. 71 27.79 102.31 886.97 47.07 23.36 50. 37 
30.0 24. 09 30.66 101.47 988.86 47.73 23.64 50. 47 
11.0 24. 80 33.59 101.40 1090.30 48.03 23.24 51. 62 
12.0 25. 42 36.61 102.53 1192.26 47.59 22.17 53. 41 
13.0 25. 50 39.66 101.25 1294.16 48.39 22.90 52. 69 
14.0 25. 57 42.73 101.84 1395.70 48.06 22.49 53. 20 
15.0 27. 76 45.93 112.43 1502.83 42.48 14.72 65. 34 
16.0 30. 10 49.40 104.85 1611.47 47.95 17.85 62. 77 
17.0 30. 73 53.05 104.01 1715.90 48.70 17.97 63. 11 
18.0 29. 77 56.68 103.96 1819.89 48.36 18.59 61. 55 
19.0 31. 23 60.34 107.62 1925.68 46.70 15.47 66. 87 
20.0 33. 13 64.20 108.01 2033.50 47.18 14.05 70. 22 
21.0 31. 47 68.07 108.09 2141.55 46.51 15.04 67. 67 
22.0 32. 44 71.91 106.41 2248.80 47.89 15.45 67. 74 
23.0 32. 48 75.80 106.12 2355.06 48.08 15.61 67. 54 
24.0 33. 99 79.79 108.37 2462.31 47.29 13.30 71. 88 
25.0 33. 71 83.85 108.60 2570.79 47.04 13.34 71. 65 
26.0 34. 09 87.92 107.28 2678.73 47.99 13.90 71. 04 
27.0 36. 97 92.19 110.68 2787.72 47.02 10.05 78. 63 
28.0 35. 98 96.56 111.13 2898.62 46.37 10.40 77. 58 
29.0 36. 23 100.90 113.11 3010.74 45.27 9.04 80. 03 
30.0 34. 08 105.11 114.30 3124.44 43.74 9.66 77. 92 
31.0 59. 78 109.55 120.92 3242.05 41.83 2.11 94. 97 
32.0 40. 39 114.36 125.30 3365.16 39.47 -0.92 102. 33 
33.0 40. 39 119.20 126.76 3491.19 38.58 -1.81 104. 68 
AT#14 11/26/68 
DEPTH VMC CUMVMC WD CUMWO VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 29. 02 3.48 91. 06 91.06 55.88 26.86 51. 93 
2.0 25. 04 6.73 95. 27 184.23 51.83 26.79 48. 31 
3.0 16. 60 9.22 91. 36 277.54 51.02 34.42 32. 54 
4.0 16. 92 11.24 93. 74 370.09 49.70 32.78 34. 04 
5.0 21. 34 13.53 94. 79 464.35 50.73 29.39 42. 06 
6.0 23. 51 16.22 101. 05 562.27 47.76 24.25 49. 22 
7.0 25. 09 19.14 102. 19 663.89 47.67 22.58 52. 64 
8.0 24. 34 22.10 103. 26 766.61 46.74 22.40 52. 07 
9.0 23. 46 24.97 100. 38 868.43 48.15 24.69 48. 72 
10.0 24. 12 27.83 101. 08 969.15 47.97 23.85 50. 28 
11.0 24. 20 30.73 102. 94 1071.17 46.88 22.68 51. 62 
12.0 24-81 33.67 102. 21 1173.74 47.55 22.74 52. 18 
13.0 24. 49 36.62 101. 49 1275.59 47.87 23.37 51. 17 
14.0 24. 54 39.57 101. 14 1376.91 48.10 23.56 51. 02 
15.0 27. 60 42.69 103. 44 1479.20 47.86 20.26 57. 66 
16.0 27. 10 45.98 105. 52 1583.68 46.41 19.31 58. 40 
17.0 28. 55 49.32 104. 34 1688.61 47.68 19.12 59. 89 
18.0 29. 62 52.81 112. 71 1797.14 43.02 13.40 68 . 85 
19.0 30. 23 56.40 107. 27 1907.13 46.53 16.31 64. 96 
20.0 28. 07 59.89 105. 01 2013.27 47.09 19.02 59. 62 
21.0 28. 93 63.31 107. 21 2119,37 46.09 17.15 62. 78 
22.0 33. 00 67.03 108. 72 2227.34 46.70 13.70 70. 66 
23.0 33. 06 70.99 111. 15 2337.28 45.26 12.20 73. 05 
24.0 32. 23 74.91 110. 34 2448.02 45.43 13.20 70. 94 
25.0 32. 28 78.78 106. 79 2556.59 47.60 15.32 67. 81 
26.0 31. 70 82.62 108. 59 2664.28 46.29 14.59 68. 49 
27.0 33. 02 86.50 108. 28 2772.72 46.98 13.96 70. 29 
28.0 33. 89 90.52 109. 12 2881.42 46.80 12.91 72. 42 
29.0 34. 26 94.61 110. 90 2991.43 45.86 11.60 74. 70 
30.0 36. 42 98.85 110. 97 3102.36 46.64 10.22 78. 09 
31.0 35. 78 103.18 111. 07 3213.38 46.33 10.55 77. 22 
32.0 36. 37 107.51 114. 10 3325.97 44.73 8.35 81. 33 
33.0 34. 09 111.74 116. 42 3441.23 42.46 8.37 80. 30 
34.0 38. 57 116.10 124. 84 3561.86 39.06 0.49 98. 74 
35.0 39. 41 120.78 126. 36 3687.46 38.46 -0.96 102. 49 
36.0 39. 79 125.53 127. 43 3814.36 37.95 -1.84 104. 85 
AT#15 11/25/68 
DEPTH VMC CUMVMC WO CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 26.19 3.14 101.99 101.99 48. 21 22.Q2 54.33 
2.0 16.81 5.72 94.17 200.06 49. 40 32.59 34.03 
3.0 14.47 7.60 98.86 296.58 45. 68 31.21 31.67 
4. 0 17.08 9.49 95.39 393.70 48. 76 31.68 35.03 
5.0 18.28 11.61 96.23 489.51 48. 70 30.42 37.53 
6.0 20.27 13.93 96.30 585.77 49. 41 29.15 41.01 
7.0 18.62 16.26 98.45 683.15 47. 49 28.87 39.21 
8.0 21.84 18.69 100.16 782.45 47. 67 25.84 45.81 
9.0 22.01 21.32 102.88 883.97 46 . 09 24.08 47.75 
10.0 21.59 23.93 99.57 985.19 47. 93 26.34 45.05 
11.0 22.35 26.57 100.32 1085.14 47. 76 25.42 46.79 
12.0 22.98 29.29 100.80 1185.70 47. 71 24.73 48.16 
13.0 24.69 32.15 101.35 1286.78 48. 03 23.34 51.41 
14.0 26.13 35.20 102.62 1388.76 47. 80 21.67 54.67 
15.0 32,09 38.69 107.25 1493.69 47. 25 15.16 67.91 
16.0 32.02 42.54 109.48 1602.06 45. 88 13.86 69.79 
17.0 31.95 46.38 110.90 1712.25 44. 99 13.04 71.01 
18.0 31.55 50.19 111.99 1823.69 44. 18 12.64 71.40 
19.C 34.17 54.13 116.57 1937.97 42. 40 8.23 80.60 
20. 0 40.89 58.63 122.94 2057.72 41. 08 0.19 99.53 
21.0 40.81 63.54 125.71 2182.05 39. 37 -1.43 103.64 
18fc 
AT#16 11/25/68 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 27.66 3.32 103.58 103.58 47. 80 20.14 57. 86 
2.0 19.23 6.13 98.18 204.46 47. 88 28.66 40. 15 
3.0 21.22 8.56 102.93 305.01 45. 76 24.54 46. 38 
4.0 26.51 11.42 105.74 409.35 46. 06 19.55 57. 56 
5.0 26.23 14.59 105.49 514.96 46. 11 19.88 56. 89 
6.0 26.55 17.75 104.45 619.93 46. 86 20.30 56. 67 
7.0 28.95 21.08 104.60 724.45 47. 67 18.72 60. 74 
8.0 29.45 24.59 106.82 830.16 46. 52 17.06 63. 32 
9.0 29.64 28.13 107.97 937.55 45. 89 16.25 64. 59 
10.0 30.47 31.74 107.42 1045.24 46. 54 16.07 65. 48 
11.0 32.05 35.49 107.87 1152.69 46. 86 14.81 68. 40 
12.0 33.04 39.40 108.26 1260.95 47. 00 13.96 70. 30 
3 3.0 35.22 43.49 110.70 1370.43 46. 34 11.13 75. 99 
14.0 34.38 47.67 109.02 1480.30 47. 04 12.67 73. 08 
15.0 34.42 51.80 109.31 1589.46 46. 89 12.47 73. 41 
16.0 33.21 55.86 114.96 1701.59 43. 01 9.80 77. 21 
17.0 38.90 60.18 121.85 1820.00 40. 99 • 2.09 94. 90 
18.0 40.45 64.94 124.14 1943.00 40. 19 -0.26 100. 65 
48 7 
AT#17 11/25/68 
DEPTH VMC CUMVMC WD CUMWO VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 31.10 3.73 98.74 98.74 52. 03 20.93 ~59T78 
2.0 29.16 7.35 106.06 201.13 46. 87 17.71 62.22 
3.0 29.87 10.89 109.08 308.70 45. 31 15.44 65.93 
4.0 32.50 14.63 111.50 418.99 44. 84 12.34 72.48 
5.0 32.07 18.51 110.89 530.18 45. 04 12.97 71.20 
6.0 32.09 22.36 109.84 640.55 45. 69 13.59 70.25 
7.0 32.88 26.25 109.21 750.07 46. 37 13.48 70.92 
8.0 34.04 30.27 109.62 859.48 46. 55 12.52 73.11 
9.0 35.44 34.44 110.68 969.63 46. 44 11.00 76.32 
10.0 36.51 38.76 110.36 1080.15 47. 04 10.53 77.62 
11.C 35.41 43.07 109.67 1190.17 47. 04 11.63 75.27 
12.0 34.65 47.27 111.48 1300.74 45. 66 11.01 75.89 
13.0 33.92 51.39 113.87 1413.41 43. 94 10.02 77.21 
14.0 38.98 55.76 119.88 1530.29 42. 21 3.23 92.34 
15.0 41.08 60.57 123.57 1652.01 40. 77 -0.30 100.75 
16.0 40.75 65.48 125.00 1776.30 39. 79 -0.97 102.43 
17.0 42.26 70.46 127.08 1902.34 39. 10 -3.16 108.09 
18.0 41.98 75.51 124.07 2027.91 40. 81 -1.17 102.86 
t 
AT#18 11/25/68 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 31.13 3.74 101.25 101.25 50.52 19.39 61.62 
2.0 31.02 7.46 109.49 206.61 45.49 14.48 68.18 
3.0 30.17 11.14 112.39 317.55 43.42 13.25 69.49 
4.0 32.92 14.92 115.50 431.49 42.57 9.66 77.32 
5.0 34.26 18.95 115.16 546.82 43.29 9.03 79,14 
6.0 36.13 23.18 118.27 663.54 42.11 5.98 85.80 
7.0 34.69 27.42 113.12 779.23 44.68 9.99 77.63 
8.0 33.73 31.53 111.56 891.57 45.26 11.54 74.52 
9.0 33.60 35.57 112.71 1003,70 44.52 10.92 75.47 
10.0 39.42 39.95 123.20 1121.65 40.37 0.95 97.64 
11.0 41.49 44.81 124.23 1245.37 40.53 -0.96 102.37 
12.0 41.45 49.78 124.88 1369.92 40.12 -1.33 103.31 
13.0 41.10 54.73 124.58 1494.66 40.17 -0.93 102.31 
14.0 40.76 59.65 126.04 1619.97 39.16 -1.60 104.10 
15.0 40.84 64.54 127.70 1746.84 38.18 -2.65 106.95 
489 
AT#19 11/25/68 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 30.07 3.61 104.86 104.86 "47?^ ""Î7T87~' "62773 
2.0 28.30 7.11 104.25 209.41 47.64 19.34 59.40 
3.0 28.41 10.51 109.88 316.47 44.27 15.86 64.18 
4.0 33.72 14.24 115.11 428.97 43.11 9.39 78.22 
5.0 35.44 18.39 116.85 544.95 42.71 7.27 82.97 
6.0 32.52 22.47 112.74 659.74 44.09 11.57 73.76 
7.0 38.73 26.74 119.36 775.79 42.43 3.71 91.27 
8.0 40.57 31.50 123.23 897.08 40.79 0.22 99.47 
9.0 40.95 36.39 121.62 1019.51 41.90 0.95 97.73 
10.0 41-06 41.31 123.48 1142.06 40.82 -0.24 100.58 
11.0 40.52 46.21 124.56 1266.08 39.97 -0.56 101.39 
12,0 38.92 50.98 126.44 1391.57 38.23 -0.70 101.82 
13.0 36.52 55.50 127.25 1518.42 36.83 0.31 99.16 
AT#20 11/25/68 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 29.34 3.52 96.83 96.83 52.52 23.18 55.87 
2.0 28.57 6.99 92.98 191.73 54.55 25.98 52.37 
3.0 30.92 10.56 102.04 289.25 49.96 19.04 61.88 
4.0 32.36 14.36 104.06 392.30 49.28 16.93 65.66 
5.0 35.81 18.45 103.77 496.21 50.76 14.95 70. 54 
6. 0 36.76 22.80 115.92 606.06 43.77 7.02 83.97 
7.0 37.14 27.24 114.30 721.16 44.90 7.75 82.73 
8.0 36.66 31.67 119.80 838.21 41.38 4.73 88.58 
9.0 36.59 36.06 122.32 959.27 39.84 3.25 91.85 
10.0 42.27 40.79 125.00 1082.93 40.36 -1.91 104.73 
11.C 41.04 45.79 121.63 1206.24 41.93 0.89 97.87 
12.0 36.68 50.45 127.58 1330.84 36.69 0.01 99.96 
13.0 35.87 54.81 131.47 1460.37 34.03 -1.84 105.40 
14,0 34.71 59.04 133.32 1592.76 32.47 -2.24 106.90 
491 
AT#21 il/25/68 
DEPTH VMC CUMVMC WO CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 32.83 3.94 98.44 98.44 "iôTôi" ôiTîr 
2.0 30.79 7.76 93.36 194.35 55.16 24.37 55. 32 
3.0 25.68 11.14 89.64 285.85 55.49 29.80 46.29 
4.0 27.52 14.34 93.69 377.51 53.73 26.21 51.22 
5.0 32.96 17.97 95.62 472.16 54.61 21.65 60.35 
6.0 34.44 22.01 104.78 572.36 49.63 15.20 69.38 
7.0 38.76 26,40 105.35 677.42 50.92 12.16 76.12 
8.0 42.33 31.27 113.35 786,77 47.42 5.09 89.26 
9.0 42.38 36.35 119,60 903.25 43.67 1.29 97.06 
10.0 42.30 41.43 118.11 1022.10 44.53 2.24 94.97 
11.0 43.45 46.57 117.86 1140.09 45.12 1.67 96.30 
12.0 44.68 51.86 117.27 1257.66 45.94 1.26 97.26 
13.0 45.65 57.28 115.95 1374.27 47.11 1.46 96.91 
14.0 43.88 62.65 117.09 1490.79 45.75 1.87 95.91 
15.0 43.16 67.88 116.85 1607.76 45.62 2.47 94.59 
16.0 43.86 73.10 119.79 1726.08 44.11 0.25 99.44 
17.0 41.73 78.23 117.19 1844.57 44.88 3.15 92.98 
AT#00 12/14/68 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 26.24 3.15 97.19 97.19 51.12 24.88 51.33 
2.0 26.75 6.33 90.51 191.05 55.36 28.61 48.32 
3.0 16.93 8.95 87.70 280.15 53.35 36.42 31.73 
4.0 17.22 11.00 86.08 367.05 54.44 37.22 31.63 
5.0 18.51 13.14 80.74 450.46 58.16 39.65 31.83 
6.0 22.54 15.60 85.80 533.73 56.62 34.08 39.81 
7.0 22.97 18.34 87.84 620.54 55.55 32.58 41.36 
8. 0 21.76 21,02 87.68 708.30 55.19 33.43 39.43 
9.0 23.35 23.73 90.77 797.53 53.92 30.57 43.31 
10.0 20.95 26.38 90.39 888.11 53.24 32.29 39.35 
11,0 21.12 28.91 91.59 979.10 52.58 31.46 40.17 
12.0 21.13 31.44 92.53 1071.16 52.01 30.89 40.62 
13.0 19.90 33.91 91.70 1163.28 52.06 32.15 38.23 
14.0 17.48 36.15 90.08 1254.16 52.12 34.64 33.54 
15.0 17.55 38.25 91.02 1344.71 51.58 34.03 34.03 
16.0 18.28 40.40 92.40 1436.42 51.02 32.74 35.82 
17.0 19.16 42.65 92.40 1528.82 51.35 32.19 37.31 
49 3 
AT#01 12/14/68 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 31.55 3.79 97.81 97.81 52.76 21,20 59,81 
2,0 28.79 7.41 89.83 191.63 56.54 27,75 50,92 
3.0 26.89 10.75 88.14 280.61 56,85 29,95 47,31 
4.0 23.42 13.77 90.79 370.08 53.94 30,51 43,43 
5.0 25.70 16.71 94.65 462.80 52.46 26,76 48,99 
6. 0 25.99 19.82 95.62 557.93 51,98 25,99 50.00 
7.0 26.59 22.97 96.06 653.77 51,94 25,36 51.19 
8.0 27.10 26.19 97.17 750.39 51,46 24,36 52.66 
9.0 25.29 29.34 92.57 845.26 53,56 28,27 47.21 
iO.O 25.23 32.37 94.93 939.00 52,12 26,88 48.42 
11.0 24.83 35.37 91.85 1032.39 53,82 28.99 46.13 
12.0 25.79 38,41 94,81 1125.72 52,39 26,61 49.21 
13.0 23.90 41.39 97.82 1222,04 49,86 25,96 47.93 
14.0 24.27 44.28 97.56 1319.73 50,16 25,89 48.38 
15.0 25.08 47.24 95,75 1416.39 51,56 26,49 48.63 
16.0 24.54 50.22 100,61 1514.57 48,42 23,88 50.69 
<+94 
AT#02 12/14/68 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
"ÏTÔ" ~28T 27 iTii" 95. 91 95. 91 ~52T 67 ~24T 40 53% 67 
2.0 23. 16 6.48 85. 17 186. 45 57. 23 34. 08 40. 46 
3.0 16. 79 8.87 85. 59 271. 82 54. 58 37. 79 30. 76 
4.0 19. 99 11.08 86. 52 357. 88 55. 23 35. 23 36. 20 
5.0 26. 64 13.88 95. 04 448. 65 52. 58 25. 94 50. 67 
6.0 27. 45 17.12 99. 98 546. 16 49. 90 22. 45 55. 01 
7.0 27. 48 20.42 100. 08 646. 19 49. 85 22. 37 55. 13 
8.0 28. 05 23.75 103. 28 747. 87 48. 13 20. 08 58. 28 
9,0 27. 12 27.06 101. 59 850. 31 48. 80 21. 68 55. 58 
10.0 26. 77 30.30 101. 53 951. 87 48. 70 21. 93 54. 97 
11.0 26. 37 33.48 100. 46 1052. 87 49. 20 22. 83 53. 60 
12.0 25. 83 36.62 99. 82 1153. 01 49. 38 23. 55 52. 30 
13.0 24. 97 39.66 98. 80 1252. 31 49. 67 24. 71 50. 26 
14.0 25. 35 42.68 97. 20 1350. 31 50. 79 25. 44 49. 91 
15.0 25. 96 45.76 102. 76 1450. 29 47. 65 21. 70 54. 47 
16.0 26. 92 48.93 102. 93 1553. 13 47. 91 21. 00 56. 18 
17.0 26. 79 52.16 102. 51 1655. 85 48. 11 21. 33 55. 67 
18.0 27. 05 55.39 104. 39 1759. 30 47. 08 20. 03 57. 46 
19.0 25. 96 58.57 104. 45 1863. 72 46. 63 20. 67 55. 68 
20.0 27. 79 61.79 104. 50 1968. 20 47. 29 19. 50 58. 76 
21.0 28. 10 65.14 104. 02 2072. 46 47. 70 19. 60 58. 91 
22.0 29. 26 66.59 103. 59 2176. 27 48. 40 19, 14 60. 46 
23.0 27. 69 72.00 102. 70 2279. 41 48. 34 20. 65 57. 29 
24.0 28. 77 75.39 104. 59 2383. 06 47. 61 18. 83 60. 44 
25.0 30. 32 78.94 106. 03 2488. 37 47. 32 17. 00 64. 08 
26.0 29. 66 82.54 105. 90 2 594. 33 47. 15 17. 49 62. 91 
27.0 30. 68 86.16 104. 59 2699. 58 48. 32 17. 64 63. 49 
28.0 30. 41 89.82 103. 65 2803. 70 48. 79 18. 38 62. 32 
29.0 31. 47 93.53 105. 50 2908. 28 48. 08 16. 61 65. 46 
30.0 32. 87 97.39 107. 39 3014. 72 47. 46 14. 59 69. 25 
31.0 33. 64 101.38 107. 35 3122. 09 47. 77 14. 14 70. 41 
32.0 34. 57 105.48 109. 25 3230. 39 46. 98 12. 41 73. 59 
33.0 34. 98 109.65 108. 40 3339. 22 47. 65 12. 67 73. 41 
34.0 34. 44 113.82 111. 13 3448. 98 45. 79 11. 35 75. 21 
35.0 34. 29 117.94 112. 57 3560. 83 44. 87 10. 58 76. 43 
36.0 34. 61 122.07 115. 74 3 674. 98 43. 07 8. 46 80. 37 
37.0 35. 84 126.30 119. 05 3792. 38 41. 53 5. 69 86. 29 
38.0 37. 02 130.67 122. 38 3913. 09 39. 96 2. 94 92. 64 
495 
AT#03 12/14/68 
DEPTH VMC CUMVMC WD CUMWO VV VA S 
FEET % INCHES LB/CUFT LB % % % 
~Ï.Ô "ioTbV 3.68 89.78 89.78 57.27 26.63 53. 50 
2.0 31.29 7.39 97.12 183.23 53.08 21.79 58. 95 
3.0 27.13 10.90 97.61 280.59 51.21 24.08 52. 98 
4.0 21.60 13.82 96.91 377.85 49.55 27.95 43. 59 
5.0 23.25 16.51 96.98 474.79 50.13 26.88 46. 38 
6.0 25.98 19.47 98.44 572.50 50.27 24.29 51. 68 
7.0 26.29 22.60 96,55 670.00 51.53 25.24 51. 01 
8.0 28.33 25.88 104.79 770.67 47.32 18.99 59. 88 
9.0 27.94 29.26 101.83 873.98 48.96 21.02 57. 06 
10.0 27.16 32.56 98.10 973.95 50.93 23.76 53. 34 
11.0 26.48 35.78 97.11 1071.55 51.26 24.79 51. 65 
12.0 26.92 38.98 101.44 1170.83 48.81 21.90 55. 15 
13.0 26.72 42.20 101.30 1272.20 48.82 22.10 54. 73 
14.0 26.91 45.42 101,04 1373.37 49.05 22.14 54. 86 
15.0 26.50 48.63 99.77 1473.77 49.67 23.17 53. 35 
16.0 29.08 51.96 103.01 1575.16 48.68 19.60 59. 74 
17.0 29.53 55.48 104.46 1678.90 47.97 18.44 61. 56 
18.0 28.11 58.94 102.68 1782.46 48.51 20.40 57. 94 
496 
AT#04 12/14/68 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 29.33 3.52 96. 41 96.41 52.76 23.43 55.59 
2.C 28.44 6.99 95. 62 192.43 52.91 24.47 53.75 
3.0 24.87 1C.19 91. 93 286.20 53.79 28.92 46.24 
4.0 19.51 12.85 90. 77 377.55 52.47 32.96 37.18 
5.0 23.30 15.42 93. 74 469.81 52.10 28.81 44.71 
6.0 26.16 18.38 98. 54 565.95 50.28 24.12 52.03 
7.0 28.17 21.64 102. 63 666.53 46.57 20.40 58.00 
8.0 29.40 25.10 104. 21 769.95 48.08 18.68 61.15 
9.0 27.68 28.52 102. 69 873.40 48.34 20.66 57.26 
10.0 26.93 31.80 102. 63 976.06 48.10 21.17 55.99 
11.0 26.23 34.99 101. 26 1078.01 48.66 22.44 53.89 
12.0 29.77 38.35 109, 89 1183.58 44.78 15.01 66.48 
13.0 28.02 41.81 105. 23 1291.14 46.93 18.92 59.70 
14.0 27.64 45.15 104. 05 1395.77 47.51 19.87 58.17 
15.0 29.27 48.57 104. 84 150C.22 47.64 18.37 61.44 
16.0 29.61 52.10 106. 77 1606.03 46.61 16.99 63.54 
17.0 31.19 55.75 106. 64 1712.73 47.28 16.09 65.97 
18.0 30.45 59.45 106. 24 1819.18 47.24 16.79 64.46 
19.0 30.25 63.09 105. 32 1924.95 47.73 17.48 63.38 
20.C 32.17 66.84 108. 04 2031.63 46.81 14.63 68.73 
21.0 33.64 70.78 109. 28 2140.29 46,61 12.96 72.19 
22.0 33.65 74.82 109. 93 2249.89 46.22 12.57 72.80 
23.0 32.49 78.79 106. 97 2358.34 47.58 15.08 68.30 
24.0 33.90 82.77 106. 89 2465.27 48.15 14.25 70.41 
25.0 33.84 86.84 108. 70 2573.07 47.03 13.19 71.94 
26.0 35.57 91.00 109. 20 2682.02 47.38 11.82 75.06 
27. 0 35.83 95.29 107. 96 2790.60 48.23 12.41 74.28 
28.0 36.60 99.63 111. 60 2900.38 46.32 9.72 79.01 
29.0 36.55 104.02 115. 43 3013.89 43.99 7.43 83.10 
30.0 36.99 108.43 115. 14 3129.18 44.33 7.34 83.44 
31.0 37.02 112.87 117. 68 3245.59 42.80 5.78 86.49 
497 
AT#05 12/14/68 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1 .0 27.15 3.26 89.22 89.22 56. 29 29.14 48.24 
2.0 27.76 6.55 91.63 179.65 55. 07 27.30 50.42 
3.0 27.86 9.89 94.46 272.69 53. 39 25.53 52.18 
4.0 25.49 13.09 99.07 369.46 49. 71 24.22 51.28 
5.0 24.74 16.11 100.09 469.04 48. 81 24.06 50.70 
6.0 28.73 19.31 105.28 571.72 47. 18 18.44 60.90 
7.0 30.34 22.86 103.36 676.04 48. 94 18.61 61.98 
8.0 28.41 26.38 103.75 779.59 47. 98 19.57 59.22 
9.0 28.93 29.82 102.51 882.72 48. 92 20.00 59.12 
10.0 29.51 33.33 103.84 985.90 48. 34 18.83 61.05 
11.0 30.62 36.94 104.30 1089.97 48. 48 17.86 63.16 
12.0 31.72 40.68 105,95 1195.09 47. 90 16.18 66.22 
13.0 30.87 44.43 103.37 1299.76 49. 14 18.27 62.83 
14.0 29.46 46.05 103.23 1403.06 48. 69 19.23 60.51 
15.0 31.46 51.71 104.63 1506.99 48. 60 17.13 64.74 
16.0 33.22 55.59 106.11 1612.36 48. 37 15.15 68.68 
17.0 33.94 59.62 107.75 1719.29 47. 65 13.70 71.24 
18.0 35.76 63.80 110.02 1828.18 46. 96 11.20 76.15 
19.0 34.93 68.04 108.42 1937.40 47. 62 12.69 73.36 
20.0 36.45 72.33 109.60 2046.41 47. 48 11.03 76.77 
21.0 36.37 76.69 108.86 2155.63 47. 90 11.53 75.94 
22.0 36.89 81.09 111.58 2265.85 46. 44 9.55 79.44 
23.0 37.12 85.53 110.62 2376.95 47. 11 9.99 78.79 
498 
AT#06 12/14/68 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1 .0 24. 20 2.90 93. 41 93. 41 52. 64 28.44 45. 97 
2 .0 24. 19 5.81 90. 59 185. 41 54. 34 30.16 ^4. 51 
3 .0 18. 67 8.38 93. 72 277. 57 50. 37 31.70 37. 07 
4 .0 25. 07 11.00 99. 06 373. 96 49. 56 24.48 50. 59 
5 .0 27. 92 14.18 100. 73 473. 85 49. 62 21.70 56. 26 
6 .0 29. 91 17.65 105. 02 576. 73 47. 77 17.87 62. 60 
7 .0 32. 38 21.39 108. 92 683. 70 46. 35 13.97 69. 86 
8 .0 32. 78 25.30 106. 06 791. 19 48. 23 15.45 67. 96 
9 .0 31. 99 29.19 107. 55 898. 00 47. 03 15.04 68. 03 
10 .0 34. 49 33.17 111. 00 1007. 28 45. 89 11.40 75. 15 
11 .0 34. 88 37.34 109. 31 1117. 43 47. 06 12.18 74. 12 
12 .0 36. 75 41.63 113. 71 1228. 94 45. 10 8.35 81. 48 
13 .0 36. 59 46.03 112. 10 1341. 85 46. 01 9.42 79. 53 
14 .0 37. 02 50.45 108. 91 1452. 36 48. 11 11.08 76. 96 
15 .0 37. 58 54.93 109. 53 1561. 58 47. 94 10.36 78. 39 
16 .0 37. 21 59.42 111. 83 1672. 26 46. 41 9.21 80. 16 
17 .0 37. 56 63.90 113. 64 1784. 99 45. 45 7.89 82. 64 
18 .0 38. 21 68.45 118. 98 1901. 30 42. 47 4.25 89. 98 
19 .0 38. 90 73.07 120. 31 202C. 95 41. 92 3.02 92. 80 
499 
AT#07 12/14/68 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
~ÎTÔ~" 32.05 3.85 98.33 98.33 52.63 20.58 60.89 
2.0 29.69 7.55 96.16 195.57 53.05 23.36 55.96 
3.0 29.33 11.09 94.13 29C.72 54.14 24.82 54.16 
4.0 28.39 14.55 95.16 385.36 53.17 24.77 53.40 
5.0 29.38 18.02 99.60 482.74 50.85 21.47 57.77 
6.0 32.14 21.71 102.40 583.75 50.20 18.06 64.02 
7.0 34.55 25.71 103.26 686.58 50.59 16.04 68.29 
8.0 35.21 29.90 103.97 790.19 50.41 15.20 69.84 
9.0 36.98 34.23 105.81 895.08 49.97 12.99 74.01 
10.0 37.47 38.70 105.10 1000.53 50.58 13.11 74.07 
11.0 38.46 43.25 1C8.70 1107.43 48.78 10.32 78.84 
12.0 38.98 47.90 108.24 1215.90 49.25 10.27 79.15 
13.0 39.41 52.60 105.33 1322.69 51.17 11.76 77.01 
14.0 39.64 57.34 104.92 1427.82 51.51 11.87 76.95 
15.0 39.90 62.12 104.55 1532.55 51.83 11.93 76.98 
16.0 41.06 66.97 117.20 1643.43 44.62 3.56 92.03 
17.0 40.68 71.88 122.11 1763.08 41.50 0.83 98.01 
18.0 40.02 76.72 124.27 1886.28 39.95 -0.07 100.17 
500 
AT#08 12/14/68 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 26.97 3.24 95.11 95.11 "iiT 66 ~25T69~ "~5ÏT2Î 
2.0 17.07 5.88 84,10 184,71 55. 58 38.52 30.71 
3,0 17.07 7.93 86.13 269,83 54. 35 37.28 31.41 
4.0 20.52 10.18 88.99 357,39 53. 92 33.41 38.05 
5.0 24.26 12.87 92.43 448,10 53. 26 29.00 45.56 
6.0 26.24 15.90 96.19 542,42 51. 73 25.49 50.72 
7.0 29.33 19,23 98.21 639,62 51, 68 22.34 56.77 
8.0 31.95 22.91 100.89 739,17 51, 05 19.10 62.59 
9.0 36.11 26.99 105.11 842,17 50, 06 13.95 72.13 
10.0 37.25 31,40 104.09 946,77 51. 11 13.86 72.88 
11.0 37.28 35.87 104.36 1051,00 50. 96 13.67 73.16 
12.0 37,83 40.37 102.31 1154,34 52. 40 14.57 72.19 
13.0 40.54 45.08 109.98 1260,48 48, 79 8.25 83,09 
14.0 39.97 49,91 111,67 1371,30 47. 55 7.58 84.05 
15.0 38.09 54,59 116,75 1485,51 43. 77 5.68 87.03 
16.0 37.87 59,15 123,90 1605,84 39. 36 1.50 96.20 
5L'i 
AT#09 12/14/68 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
~1.0 27.84" 3I34' 95778"" 95778~ ~52~58~ ~2477~ 52795 
2.0 23.07 6.40 86.07 186.71 56.66 33.59 40.72 
3.0 21.80 9.09 85.80 272.64 56.34 34.54 38.70 
4.0 25.38 11.92 90.85 360.96 54.64 29.26 46.45 
5.0 28.31 15.14 99.50 456.14 50.51 22.20 56.04 
6.0 33.17 18.83 108.04 559.91 47.18 14.02 70.30 
7.0 34,65 22.90 113.60 670.72 44.38 9.73 78.08 
8.0 36.94 27.19 116.55 785.80 43.46 6.51 85.01 
9.0 37.55 31.66 118.91 903.53 42.26 4.71 88.86 
10.0 38.15 36.21 117.83 1021.90 43.14 4.99 88.43 
11.0 38.98 40.83 118.71 1140.17 42.92 3.94 90.83 
12.0 39.41 45.54 120.29 1259.67 42.13 2.72 93.55 
13.0 39.71 50.28 119.66 1379.65 42.62 2.91 93.18 
14.0 38.36 54.97 120.33 1499.64 41.71 3.35 91.97 
15.0 38.84 59.60 121.68 1620.65 41.07 2.23 94.57 
16.0 40.37 64.35 120.19 J 741.58 42.55 2.18 94. 87 
17.0 39.39 69.14 120.13 1861.74 42.22 2.83 93.29 
18.0 40.04 73.90 118.94 1981.28 43.18 3.14 92.73 
5u2 
AT#10 12/14/68 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 29.51 3.54 96.73 96.73 52. 64 23. 13 56.07 
2.0 19.28 6.47 89.91 190.05 52. 90 33. 62 36.45 
3.0 19.77 8.81 89.43 279.72 53. 38 33. 61 37.03 
4.0 22.66 11.36 89.29 369.07 54. 55 31. 90 41.53 
5.0 26.52 14.31 98.64 463.04 50. 36 23. 84 52.66 
6.0 28.79 17.63 105.10 564.90 47. 31 18. 52 60. 86 
7.0 31.18 21.23 104.43 669.67. 48. 61 17. 43 64.14 
8.0 33.08 25.08 104.30 774.04 49. 41 16. 32 66.96 
9.0 36.42 29.25 105.75 879.06 49. 79 13. 37 73.15 
10.0 37.10 33.66 110.84 987.35 46. 97 9. 88 78.98 
11.0 38.30 38.19 114.85 1100.20 45. 00 6. 70 85.10 
12.0 39.16 42.83 117.59 1216.41 43. 67 4. 51 89.68 
13.0 41.01 47.64 121.01 1335.71 42. 30 1. 29 96.95 
14.0 41.20 52.58 119.21 1455.82 43. 46 2. 25 94.81 
15.0 40.55 57.48 119.39 1575.12 43. 10 2. 55 94.09 
16.0 38.77 62.24 119.24 1694.44 42. 52 3. 75 91.17 
17.0 39.61 66.94 124.08 1816.10 39. 91 0. 30 99.25 
18.0 37.81 71.59 126.30 1941.28 37. 89 0. 08 99.79 
AT#11 12/14/68 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 24.25 2.91 76.75 76.75 62. 74 38.49 38.65 
2.0 18.94 5.50 85.38 157.81 55. 52 36.57 34.12 
3.0 22.21 7.97 94.45 247.73 51. 26 29.05 43.33 
4.0 24.31 10.76 92.91 341.41 52. 99 28.67 45.89 
5.0 26.79 13.83 92.40 434.06 54. 23 27.44 49.40 
6.0 30.69 17.28 103.33 531.93 49. 09 18.41 62.51 
7.0 33.04 21.10 108.16 637.67 47. 06 14.02 70.21 
8.0 34.30 2 5.14 107.34 745 . 42 48. 03 13.73 71.42 
9.0 35.76 29.34 107.44 852.81 48. 52 12.76 73.70 
10.0 36.75 33.69 108.23 960.65 48. 42 11.67 75.90 
11.0 36.05 38.06 109.79 1069.66 47. 21 11.16 76.36 
12.0 36.64 42.42 109.06 1179.09 47. 87 11.23 76.54 
13.0 38.14 46.91 113.03 1290.13 46. 04 7.90 82.84 
14.0 37.21 51.43 113.33 1403.31 45. 51 8.30 81.76 
15.0 37.05 55.89 114.41 1517.18 44. 79 7.74 82.72 
16.0 34.60 60.19 113.53 1631.15 44. 40 9.80 77.93 
17.0 38.04 64.54 121.69 1748.76 40. 77 2.72 93.33 
18.0 40.14 69.24 122.34 1870.78 41. 16 1.03 97.51 
19.0 39.20 74.00 124.69 1994.29 39. 39 0.18 99.53 
20.0 38.64 78.67 125.63 2119.45 38. 61 -0.04 100.10 
21.0 38.08 83.27 125.74 2245.14 38. 33 0.25 99.34 
22.0 37.64 87.81 128.46 2372.24 36. 52 -1.12 103.06 
504 
AT#12 12/15/68 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 29.09 3.49 97.05 97.05 52. 29 23.20 55. 63 
2.0 22.45 6.58 88.68 189.92 54. 84 32.39 40. 94 
3.0 16.20 8.90 85.08 276.80 54. 66 38.46 29. 65 
4.0 20.20 11.09 94.89 366.79 50. 24 30.04 40. 21 
5.0 25.15 13.81 98.83 463.65 49. 73 24.57 50. 58 
6.0 28.24 17.01 104.30 565.21 47. 58 19.34 59. 35 
7.0 28.54 20.42 104,05 669.39 47. 85 19.31 59. 65 
8.0 27.87 23.80 102.51 772.67 48. 52 20.66 57. 43 
9.0 28.24 27.17 103.53 875.68 48. 05 19.81 58. 77 
10.0 30.42 30.69 105.43 980.16 47. 72 17.30 63. 74 
11.0 27.28 34,15 104.79 1085.27 46. 92 19.65 58. 13 
12.0 29.58 37.56 114.62 1194.98 41. 85 12,27 70. 69 
13.0 31.89 41.25 108,71 1306.64 46. 29 14.41 68. 88 
14.0 32.80 45.13 108.09 1415.04 47. 01 14.21 69. 77 
15.0 33.49 49.11 108.39 1523.28 47. 09 13.60 71. 13 
16.0 34.16 53.17 109.63 1632.29 46. 60 12.43 73. 32 
17.0 35.10 57.32 109.17 1741.69 47. 22 12.12 74. 33 
18.0 35.63 61.57 110.51 1851.54 46 « 61 10.98 76. 44 
19.0 35.26 65.82 108.74 1961.17 47. 54 12.29 74. 16 
20.0 36.20 70.11 110.15 2070.61 47. 05 10.85 76. 94 
21.0 36.21 74.45 110.74 2181.06 46. 69 10.49 77. 54 
22.0 35.51 78.76 111.13 2291.99 46. 20 10.69 76. 86 
23.0 33.91 82.92 112.02 2403.56 45. 05 11.14 75. 27 
24.0 40.09 87.36 119.13 2519,13 43. 09 3.00 93. 04 
25.0 39.86 92.16 120.55 2638.97 42. 14 2.28 94. 60 
26.0 40.27 96.96 122.94 2760.72 40. 85 0.58 98. 57 
27.0 40.11 101.79 124.04 2884.21 40. 12 0.01 99. 97 
28.0 39,48 106.56 124.46 3008.46 39. 63 0.15 99, 62 
29.0 39.82 111.32 125.97 3133.67 38. 85 -0.97 102. 49 
bG5 
AT#13 12/15/68 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 27.49 3.30 96.54 96.54 ~5ÎI 99 "24.50 siTi? 
2.0 27.60 6.60 96.14 192.89 52. 27 24.67 52.80 
3.0 27.C8 9.88 97.76 289.83 51. 10 24.02 52.99 
4.0 25.46 13.04 96.39 386.91 51. 32 25.85 49,62 
5.0 24.08 16.01 98.45 484.33 49. 55 25.47 48.60 
6.0 23.45 18.86 98.86 582.99 49. 06 25.61 47.80 
7.0 23.55 21.68 99.76 682.30 48. 55 25.01 48.50 
8.0 25.40 24.62 102.44 783.40 47. 64 22.24 53.31 
9.0 23.90 27.58 102.43 885.84 47. 07 23.18 50.76 
10.0 23.74 30.43 101.25 987.68 47. 73 23.98 49. 75 
11.0 23.95 33.30 100.88 1088.75 48. 03 24.08 49.87 
12.0 24.80 36.22 102.15 1190.26 47. 59 22.78 52.12 
13.0 24.51 39.18 100.63 1291.65 48. 39 23.88 50.65 
14.0 25.37 42.17 101.71 1392.82 48. 06 22.69 52.79 
15.0 27.70 45.36 112.40 1499.87 42. 48 14.78 65.21 
16.0 27.59 48.67 103.29 1607.72 47. 95 20.36 57.54 
17.0 31.07 52.19 104.22 1711.47 48. 70 17.63 63.81 
18.0 28.71 55.78 103.30 1815.23 48. 36 19.65 59.36 
19.0 29.52 59.27 106.55 1920.16 46. 70 17.19 63.20 
20.0 31.04 62.91 106.71 2026.79 47. 18 16.15 65.78 
21.0 32.02 66.69 108.43 2134.35 46. 51 14.49 68.84 
22.0 31.84 70.52 106.04 2241.59 47. 89 16.05 66.49 
23.0 32.10 74.36 105.88 2347.55 48. 08 15.98 66.76 
24.0 32.42 78.23 107.39 2454.18 47. 29 14.87 68.55 
25.0 33.77 82.20 108.64 2562.20 47. 04 13.28 71.78 
26.0 32.29 86.17 106.16 2660.60 47. 99 15.70 67.29 
27.0 34.45 90.17 109.11 2777.23 47. 02 12.57 73.26 
28.0 35.22 94.35 110.66 2887.11 46. 37 11.15 75.96 
29.0 35.15 98.57 112.43 2998.66 45. 27 10.13 77,63 
30.0 34.C2 102.72 114.26 3112.00 43. 74 9.72 77.78 
31.0 37.53 107.01 119.52 3228.89 41. 88 4.35 89.60 
32.0 40.02 111.67 125.06 3351.18 39. 47 -0.55 101.40 
33.0 40.12 116.48 126.60 3477.01 38. 58 -1.54 103.99 
34.0 39.40 121.25 124.94 3602.78 39. 31 -0.09 100.22 
5 i  6  
AT#14 12/15/68 
DEPTH VMC CUMVMC WD CUMHD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 28.06 3.37 90.46 90.46 55.88 "zTTiF" 50. 21 
2.0 24.47 6.52 94.92 183.15 51.83 27.36 47. 22 
3.0 16.77 8.99 91.46 276.34 51.02 34.25 32. 87 
4.0 16.89 11.01 93.72 368.93 49.70 32.81 33. 98 
5.0 22.23 13.36 95.34 463.46 50.73 28.50 43. 82 
6.0 23.64 16.11 101.13 561.70 47.76 24.13 49. 49 
7.0 24.74 19.01 101.97 663.25 47.67 22.93 51. 90 
8.0 24.57 21.97 103.40 765.93 46.74 22.17 52. 57 
9.0 23.96 24.89 100.69 867.98 48.15 24.19 49. 76 
10.0 23.90 27.76 100.95 968.8C 47.97 24.07 49. 83 
11.0 23.53 30.60 102.52 1070.53 46.88 23.35 50. 20 
12.0 24.28 33.47 101.88 1172.73 47.55 23.27 51. 06 
13.0 24.18 36.38 101.30 1276.32 47.87 23.69 50. 51 
14.0 24.93 39.33 101.39 1375.66 48.10 23.17 51. 83 
15.0 27.20 42.45 103.19 1477.95 47.36 20.66 56. 83 
16.0 26.79 45.69 105.33 1582.21 46.41 19.62 57. 72 
17.0 28.06 48.98 104.03 1686.89 47.68 19.62 58. 86 
18.0 29.66 52.45 112.74 1795.28 43.02 13.35 68. 96 
19.0 29.68 56.01 106.93 1905.11 46.53 16.86 63. 77 
20.0 27.60 59.44 104.71 2010.93 47.09 19.49 58. 61 
21.0 29.11 62.85 107.31 2116.94 46.09 16.98 63. 16 
22.0 32.28 66.53 108.27 2224.74 46.70 14.43 69. il 
23.0 32.99 70.45 111.10 2334.42 45.26 12.27 72. 88 
24.0 31.95 74.34 110.17 2445.06 45.43 15,48 70. 33 
25.0 31.77 78.17 106.47 2553.38 47.60 15.83 66 . 74 
26.0 31.65 81.97 108.56 2660.90 46.29 14.65 68. 36 
27.0 33.13 85.86 108.35 2769.35 46.98 13.85 70. 52 
28.0 34.02 89.89 109.20 2878.13 46.80 12.78 72. 70 
29.0 34.92 94.02 111.31 2988.38 45.86 10.94 76. 15 
30.0 36.17 98.29 110.81 3099.44 46.64 10.47 77. 56 
31.0 35.97 102.62 111.20 3210.45 46,33 10.36 77. 64 
32,0 35.81 106.92 113.74 3322.92 44.73 8,92 80. 06 
33.0 33.84 111.10 116.26 3437.92 42.46 8.62 79. 69 
34.0 38.36 115.43 124.70 3558.41 39.06 0.70 98. 20 
35.0 39.11 120.08 126.17 3683.84 38.46 —0.65 101. 70 




DEPTH VMC CUMVMC WD COMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1 .  0  24 .  72  2 .  97  101.  07  101.  07  48 .  21  23 .  49  51 .  28  
2 .  0  16 .  59  5 .  45  94 .  03  198.  62  49 .  40  32 .  80  33 .  59  
3 .  0  14 .  15  7 .  29  98 .  66  294.  96  45 .  68  31 .  53  30 .  97  
4 .  0  16 .  57  9 .  13  95 .  07  391.  82  48 .  76  32 .  19  33 .  99  
5 .  0  18 .  08  11 .  21  96 .  11  487.  42  48 ,  70  30 .  62  37 .  13  
6 .  0  19 .  44  13 .  46  95 .  78  583.  36  49 .  41  29 .  97  39 .  35  
7 .  0  18 .  35  15 .  73  98 .  28  680.  39  47 .  49  29 .  14  38 .  64  
8 .  0 21 .  14  18 .  10  99 .  72  779.  39  47 .  67  26 .  53  44 .  34  
9 .  0  22 .  03  20 .  69  102.  89  880.  70  46 .  09  24 .  06  47 .  80  
10 .  0  21 .  31  23 .  29  99 .  40  981.  84  47 .  93  26 .  62  44 .  46  
11 .  0  21 .  74  25 .  87  99 .  95  1081.  51  47 .  76  26 .  02  45 .  52  
12 .  0  22 .  22  28 .  51  100.  32  1181.  65  47 .  71  25 .  50  46 .  57  
13 .  0  23 .  97  31 .  28  100.  90  1282.  26  48 .  03  24 .  05  49 .  92  
14 .  0  25 .  88  34 .  27  102.  46  1383.  94  47 .  80  21 .  93  54 .  13  
15 .  0  30 .  95  37 .  68  106.  54  1488.  44  47 .  25  16 .  30  65 .  51  
16 .  0  31 .  08  41 .  41  108.  89  1596.  16  45 .  88  14 .  80  67 .  74  
17 .  0  30 .  99  45 .  13  110.  30  1705.  75  44 .  99  14 .  00  68 ,  88  
18 .  0  30 .  76  48 .  83  111.  49  1816.  65  44 .  18  13 .  42  69 .  62  
19 .  0  33 .  45  52 .  69  116.  12  1930.  46  42 .  40  8 .  95  78 .  90  
20 .  0  39 .  65  57 .  07  122.  17  2049.  60  41 .  08  1 .  43  96 .  51  
21 .  0  40 .  37  61 .  87  125.  44  2173.  41  39 .  37  -1 .  00 102.  54  
22 .  0  39 .  47  66 .  67  124.  55  2298.  41  39 .  57  0 .  10  99 .  74  
506 
AT#16 12/15/68 
DEPTH VMC CUMVHC WD CUMWD VV VA S 
FEET % INCHES LB/COFT LB % % % 
"To"  "^746"  3 .  17  102.83  102.  83  47 .  80  21 .  34  55 .  35  
2 .0  18 .40  5 .87  97 .66  203.  08  47 .  88  29 .  48  38 .  43  
3 .0  24 .03  8 .41  104.69  304.  25  45 .  76  21 .  73  52 .  51  
4 .0  26 .90  11 ,47  105.98  409.  58  46 .  06  19 .  16  58 .  40  
5 .0  24 .73  14 .57  104.55  514.  85  46 .  11  21 .  38  53 .  63  
6 .0  25 .89  17 .60  104.03  619.  14  46 .  86  20 .  97  55 .  25  
7 .0  28 .22  20 .85  104.14  723.  23  47 .  67  19 .  45  59 .  20  
8 .0  28 .59  24 .26  106.28  828.  44  46 .  52  17 .  92  61 .  47  
9 .0  28 .44  27 .68  107.22  935.  19  45 .  89  17 .  45  61 .  98  
10 .0  30 .44  31 .21  107.39  1042.  50  46 ,  54  16 .  10  65 .  40  
11 .0  30 .56  34 .87  106.94  1149.  66  46 .  86  16 .  30  65 .  22  
12 .0  34 .  14  38 .75  108.94  1257.  60  47 .  00  12 .  86  72 .  63  
13 .0  33 .17  42 .79  109.43  1366.  79  46 .  34  13 .  17  71 .  58  
14 .0  33 .76  46 .81  108.64  1475.  82  47 .  04  13 .  28  71 .  77  
15 .0  32 .83  50 .80  108.31  1584.  30  46 .  89  14 .  06  70 .  02  
16 .0  32 .58  54 .73  114.57  1695.  74  43 .  01  10 .  43  75 .  74  
17 .0  39 .42  59 .05  122.18  1814.  11  40 .  99  1  .  57 96 .  18  
18 .0  38 .80  63 .74  123.11  1936.  76  40 .  19  1 .  39  96 .  53  
509 
AT#17 12/15/6 8 
DEPTH VMC CUMVHC WD CUMWD VV va  S 
FEET % INCHES LB/CUFT LB % % % 
1.0  29 .33  3 .52  97 .63  97 .  63  52 .  03  22 .70  56 .  37  
2 .0  29 .25  7 .03  106.11  199.  50  46 .  87  17 .61  62 .  42  
3 .0  28 .59  10 .50  108.28  306.  70  45 .  31  16 .72  63 .  10  
4 ,0  31 .08  14 .08  110.61  416.  14  44 .  84  13 .76  69 .  31  
5 .0  31 .23  17 .82  110.37  526.  63  45 .  04  13 .81  69 .  33  
6 .0  31 .60  21 .59  109.53  636.  58  45 .  69  14 .09  69 .  16  
7 .0  32 .62  25 .45  109.04  745.  87  46 .  37  13 .75  70 .  35  
8 .0  32 .42  29 .35  108.61  854.  69  46 .  55  14 .13  69 .  65  
9 .0  34 .32  33 .35  109.98  963.  99  46 .  44  12 .12  73 .  89  
10 .0  33 .75  37 .44  108.64  1073.  30  47 .  04  13 .28  71 .  76  
11 .0  35 .70  41 .60  109.85  1182.  54  47 .  04  11 .35  75 .  88  
12 .0  34 .21  45 .80  111.20  1293.  06  45 .  66  11 .45  74 .  92  
13 .0  34 .19  49 .90  114.03  1405.  68  43 .  94  9 .75  77 .  81  
14 .0  34 .36  54 .01  117.00  1521.  20  42 .  21  7 .85  81 .  39  
15 .0  40 .14  58 .48  122.99  1641.  19  40 .  77  0 .63  98 .  45  
16 .0  39 .97  63 .29  124.51  1764.  94  39 .  79  -0 .19  100.  47  
17 .0  39 .97  68 .09  125.65  1890.  02  39 .  10  -0 .87  102.  23  
18 .0  42 .07  73 .01  124.12  2014.  91  40 .  81  -1 .26  103.  08  
5 1 0  
AT#18 12/15/68 
DEPTH VMC CUMVMC WD COHWD YV VA S 
FEET % INCHES LB/COFT LB % % % 
1.0  29 .88  3 .59  100.47  100.  47  50 .  52  20 .64  ~59T 15 
2 .0  30 .89  7 .23  109.41  205.  40  45 .  49  14 ,60  67 .  90  
3 .0  30 .97  10 .94  112.89  316.  55  43 .  42  12 .45  71 .  33  
4 .0  33 .21  14 .80  115.68  430.  83  42 .  57  9 .36  78 .  01  
5 .0  33 .64  18 .81  114.77  546.  06  43 .  29  9 .65  77 .  71  
6 .0  35 .35  22 .95  117.79  662.  34  42 .  11  6 .75  83 .  96  
7 .0  34 .11  27 .11  112.75  777.  61  44 .  68  10 ,58  76 .  33  
8 .0  32 .61  31 .12  110.86  889.  42  45 .  26  12 .65  72 .  05  
9 .0  33 .92  35 .11  112.91  1001.  31  44 .  52  10 .60  76 .  19  
10 .0  38 .63  39 .46  122.71  1119.  11  40 .  37  1  .74  95 .  69  
11 .0  40 .00  44 .18  123.30  1242.  12  40 .  53  0 .53  98 .  70  
12 .0  40 .34  49 .00  124.19  1365.  86  40 .  12  -0 .22  100.  54  
13 .0  40 .64  53 .86  124.30  1490.  11  40 .  17  -0 .47  101.  18  
14 .0  39 .80  58 .69  125.44  1614.  98  39 .  16  -0 .64  101.  64  
15 .0  40 .43  63 .50  127.45  1741.  43  38 .  18  -2 .25  105.  89  
31i 
AT#19 12/15/68 
DEPTH VMC CUMVBC WD CUMHD VV VA S 
FEET % INCHES LB/COFT LB % % % 
1.0  28 .47  3 .42  103.86  103.86  "477 94 • "TgT 46  40  
2 .0  27 .64  6 .78  103.84  207.71  47 .  64  19 .  99  58 .  03  
3 .0  27 .80  10 .11  109.50  314.38  44 .  27  16 .  47  62 .  80  
4 .0  32 .52  13 .73  114.36  426.31  43 .  11  10 .  59  75 .  43  
$ .0  34 .90  17 .78  116.51  541.74  42 .  71  7 .  81  81 .  72  
6 .0  31 .68  21 .77  112.22  656.  11  44 .  09  12 .  41  71 .  86  
7 .0  37 .  10  25 .90  118.34  771.39  42 .  43  5 .  34  87 .  42  
8 .0  39 .46  30 .49  122.53  891.82  40 .  79  1 .  33  96 .  74  
9 .0  40 .  15  35 .27  121.12  1013.65  41 .  90  1 .  75  95 .  82  
10 .0  39 .75  40 .06  122.66  1135.54  40 .  82  1 .  07  97 .  38  
11 .0  39 .76  44 .83  124,08  1258.92  39 .  97  0 .  21  99 .  48  
12 .0  38 .63  49 .54  126.25  1384.08  38 .  23  -0 .  40  101.  04  
13 .0  36 .05  54 .02  126.95  1510.68  36 .  83  0 .  78  97 .  88  
14 .0  35 .38  58 .30  135.61  1641.97  31 .  34  -4 .  04  112.  89  
AT#20 12/15/68 
DEPTH VHC CUMVMC WD COMWD VV VA S 
FEET % INCHES LB/CDFT LB % % % 
1.0  27 .84  3 .34  95 .90  95 .90  52 .  52  24 .67  53 .  02  
2 .0  27 .83  6 .68  92 .53  190.11  54 .  55  26 .72  51 .  02  
3 .0  30 .35  10 .17  101.69  287.21  49 .  96  19 .61  60 .  74  
4 .0  31 .96  13 .91  103.82  389.96  49 .  28  17 .32  64 .  86  
5 .0  36 .  16  18 .00  103.99  493.87  50 .  76  14 .60  71 .  24  
6 .0  36 .09  22 .33  115.50  603.61  43 .  77  7 .68  82 .  44  
7 .0  36 .09  26 .66  113.64  718.18  44 .  90  8 .81  80 .  38  
8 .0  35 .63  30 .97  119.16  834.58  41 .  38  5 .75  86 .  10  
9 .0  35 .96  35 .26  121.92  955.12  39 .  84  3 .88  90 .  27  
10 .0  41 .70  39 .92  124.64  1078.41  40 .  36  -1 .34  103.  32  
11 .0  40 .87  44 .88  121.52  1201.49  41 .  93  1 .06  97 .  47  
12 .0  36 .72  49 .53  127.60  1326.05  36 .  69  -0 .03  100.  08  
13 .0  35 .41  53 .86  131.19  1455.45  34 .  03  -1 .38  104.  07  
14 .0  34 .78  58 .07  133.36  1587.72  32 .  47  -2 .31  107.  11  
5^ i  
AT#21 12/15/68 
DEPTH VMC CUMVHC WD CDMiD VV VA S 
FEET X INCHES LB/CUFT LB % % % 
1 .  0  31 .  56  3 .  79  97 .  65  97 .  65  52 .  85  21  .29  59 .  71  
2 .  0  30 .  38  7 .  50  93 .  11  193.  03  55 .  16  24  .78  55 .  07  
3 .  0  25 .  51  10 .  86  89 .  53  284.  35  55 .  49  29  .98  45 .  97  
4 .  0  27 .  64  14 .  05  93 .  77  376.  00  53 .  73  26  .09  51 .  45  
5 .  0  32 .  30  17 .  64  95 .  20  470.  48  54 .  61  22  .31  59 .  14  
6 .  0  34 .  04  21 .  62  104.  53  570.  35  49 .  63  15  .60  68 .  58  
7 .  0  38 .  12  25 .  95  104.  95  675.  09  50 .  92  12  .80  74 .  86  
8 .  0  41 .  16  30 .  71  112.  62  783 .  87  47 .  42  6  .27  86 .  78  
9 .  0  41 .  56  35 .  67  119.  08  899.  72  43 .  67  2  .11  95 .  18  
10 .  0  41 .  98  40 .  68  117 .  91  1  018.  22  44 .  53  2  .56  94 .  26  
11 .  0  43 .  22  45 .  80  117.  72  1136.  04  45 .  12  1  .90  95 .  80  
12 .  0  44 .  18  51 .  04  116.  96  1253.  38  45 .  94  1  .76  96 .  17  
13 .  0  45 .  23  56 .  40  115.  68  1369.  70  47 .  11  1  .88  96 .  00  
1U.  0  43 .  73  61 .  74  116.  99  1486.  04  45 .  75  2  .02  95 .  58  
15 .  0  42 .  97  66 .  94  116.  73  1602.  90  45 .  62  2  .65  94 .  19  
16 .  0  43 .  24  72 .  12  119.  40  1720.  97  44 .  11  0  .87  98 .  04  
17 .  0  41 .  04  77 .  17  116.  76  1839.  06  44 .  88  3  .84  91 .  45  
5i4 
AT#01 01/18/69 
DEPTH VMC CUMVMC WD CUHWD VV VA S 
FEET % INCHES LB/CDFT LB % % % 
1.0  29 .68  3 .56  96T64~ 96764"  ~52T 76  "23708"  " "567 26 
2 .0  28 .73  7 .07  89 .78  189.85  56 .  54  27 .82  50 .  80  
3 .0  26 .78  10 .40  88 .07  278.78  56 .  85  30 .07  47 .  11  
4 .0  24 .87  13 .50  91 .69  368.66  53 .  94  29 .07  46 .  11  
5 .0  26 .35  16 .57  95 .06  462.04  52 .  46  26 .11  50 .  23  
6 .0  25 .67  19 .69  95 .42  557.28  51 .  98  26 .31  49 .  38  
7 .0  27 .10  22 .86  96 .38  653.18  51 .  94  24 .84  52 .  18  
8 .0  25 .97  26 .04  96 .47  749.60  51 .  46  25 .49  50 .  47  
9 .0  25 .82  29 .15  92 .90  844.29  53 .  56  27 .74  48 .  21  
10 .0  25 .40  32 .22  95 .03  938.26  52 .  12  26 .71  48 .  75  
11 .0  24 .70  35 .23  91 .77  1031.  66  53 .  82  29 .13  45 .  89  
12 .0  24 .66  38 .19  94 .11  1124.60  52 .  39  27 .74  47 .  06  
13 .0  23 .34  41 .07  97 .48  1220.39  49 .  86  26 .52  46 .  82  
14 .0  24 .76  43 .96  97 .87  1318.06  50 .  16  25 .40  49 .  37  
15 .0  25 .28  46 .96  95 .88  1414.94  51 .  56  26 .28  49 .  04  
16 .0  26 .09  50 .04  101.58  1513.66  48 .  42  22 .33  53 .  88  
515 
AT#02 01/18/69 
DEPTH VMC COMVHC WD CDMWD VV VA S 
FEET % INCHES LB/CDFT LB % % % 
1.  0  32. 38 3 .  89  98 .  47  98 .  47  52 .  67  20 .  29  61 .  48  
2 .  0  24 .  30  7 .  29  85 .  88  190.  65  57 .  23  32 .  93  42 ,  46  
3 .  0  16 ,  77  9 .  75  85 .  57  276.  38  54 .  58  37 .  81  30 ,  73  
4 .  0  19 .  65  11 .  94  86 .  30  362.  32  55 .  23  35 .  58  35 ,  58  
5 .  0  25 .  42  14 .  64  94 .  28  452.  61  52 .  58  27 .  15  48 ,  36  
6 .  0  28 ,  10  17 ,  85  100.  38  549.  95  49 .  90  21 .  80  56 ,  31  
7 .  0  27 .  90  21 .  21  100.  34  650.  31  49 .  85  21  .  95 55 .  97  
8 .  0  27 .  82  24 .  55  103.  14  752.  05  48 .  13  20 .  30  57 .  81  
9 .  0  27 .  77  27 ,  89  102,  00  854.  62  48 .  80  21 .  03  56 .  91  
10 .  0  26 .  58  31 ,  15  101.  42  956.  32  48 .  70  22 .  12  54 .  58  
11 .  0  26 .  16  34 ,  31  100.  32  1057.  19  49 .  20  23 .  04  53 .  17  
12 .  0  25 .  85  37 ,  44  99 .  83  1157.  27  49 .  38  23 .  53  52 ,  35  
13 .  0  24 ,  91  40 ,  48  98 .  77  1256.  57  49 .  67  24 .  76  50 ,  16  
14 .  0  25 .  01  43 .  48  96 .  99  1354.  45  50 .  79  25 ,  77  49 .  25  
15 .  0  26 .  04  46 .  54  102.  81  1454.  34  47 .  65  21 .  61  54 .  65  
16 .  0  26 .  69  49 .  70  102.  78  1557.  14  47 .  91  21 .  22  55 .  70  
17 .  0  27 .  41  52 .  95  102.  90  1659.  99  48 .  11  20 .  70  56 .  97  
18 .  0  28 .  02  56 .  28  105.  00  1763.  93  47 .  08  19 .  06  59 .  52  
19 .  0  26 .  68  59 .  56  104.  90  1868.  88  46 .  63  19 .  96  57 .  21  
20 .  0  27 .  82  62 .  83  104.  52  1973.  59  47 .  29  19 .  47  58 .  83  
21 .  0  29 .  62  66 .  27  104.  97  2078.  33  47 .  70  18 .  08  62 .  10  
22 .  0  29 .  24  69 .  81  103.  57  2182.  61  48 .  40  19 .  16  60 .  41  
23 .  0  27 .  82  73 .  23  102.  78  2285.  78  48 .  34  20 .  52  57 .  55  
24 .  0  31 .  23  76 .  77  106.  13  2390.  24  47 .  61  16 .  37  65 .  61  
25 .  0  30 .  54  80 .  48  106.  17  2496.  39  47 .  32  16 .  78  64 .  53  
26 ,  0  30 .  00  84 .  11  106.  11  2602.  52  47 .  15  17 .  15  63 .  62  
27 .  0  31 .  00  87 .  77  104.  79  2707.  98  48 .  32  17 .  32  64 .  15  
28 .  0  30 ,  19  91 .  44  103.  52  2812.  13  48 .  79  18 .  60  61 .  88  
29 .  0  31 .  89  95 .  17  105.  76  2916.  77  48 .  08  16 .  19  66 .  32  
30 .  0  33 ,  10  99 .  07  107.  53  3023.  42  47 .  46  14 .  36  69 .  74  
31 .  0  33 .  27  103.  05  107,  12  3130.  75  47 .  77  14 .  50  69 .  65  
32 .  0  35 .  31  107.  16  109.  71  3239.  16  46 .  98  11 .  67  75 ,  16  
33 .  0  35 .  65  111.  42  108,  81  3348.  43  47 .  65  12 .  00  74 .  82  
34 .  0  35 .  16  115.  67  111.  58  3458.  62  45 .  79  10 .  63  76 .  79  
35 .  0  34 .  56  119.  85  112.  73  3570.  78  44 .  87  10 .  31  77 .  02  
36 .  0  34 .  90  124.  02  115.  92  3685.  11  43 .  07  8 .  17  81 .  04  
37 .  0  • 36 .  28  128.  29  119.  33  3802.  73  41 .  53  5 .  25  87 .  37  
38 .  0  36 .  50  132.  66  122.  06  3923.  43  39 .  96  3 .  46  91 .  34  
516 
AT#03 01/18/69 
DEPTH VHC CDBVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0  30 .  54  3 .66  89 .72  89 .  72  57 .  27  26 .  73  53 .  33  
2 .0  30 .  75  7 .34  96 .78  182.  97  53 .  08  22 .  32  57 .  94  
3 .0  30 .  42  11 .01  99 .66  281.  19  51 .  21  20 .  79  59 .  39  
4 .0  22 .  72  14 .20  97 .61  379.  82  49 .  55  26 .  83  45 .  86  
5 .0  22 .  96  16 .94  96 .79  477.  02  50 .  13  27 .  17  45 .  79  
6 .0  25 .  50  19 .85  98 .  14  574.  49  50 .  27  24 .  77  50 .  73  
7 .0  26 .  29  22 .96  96 .56  671.  84  51 .  53  25 .  24  51 .  02  
8 .0  28 .  03  26 .22  104.60  772.  42  47 .  32  19 .  29  59 .  23  
9 .0  27 .  17  29 .53  101.35  875.  39  48 .  96  21 .  79  55 .  50  
10 .0  26 .  67  32 .76  97 .79  974.  97  50 .  93  24 .  25  52 .  38  
11 .0  27 .  17  35 .99  97 .54  1072.  64  51 .  26  24 .  10  52 .  99  
12 .0  26 .  82  39 .23  101.37  1172.  09  48 .  81  22 .  00  54 .  93  
13 .0  27 .  10  42 .46  101,54  1273.  55  48 .  82  21 .  72  55 .  51  
14 .0  27 .  08  45 .71  101.15  1374.  89  49 .  05  21 .  97  55 .  22  
15 .0  26 .  63  48 .94  99 .84  1475,  39  49 .  67  23 ,  04  53 .  61  
16 .0  27 .  85  52 .20  102.24  1576.  43  48 .  68  20 .  84  57 .  20  
17 .0  29 .  50  55 .64  104.44  1679.  77  47 .  97  18 .  48  61 .  48  
18 .0  27 .  92  59 .09  102.56  1783,  27  48 .  51  20 .  59  57 ,  56  
517 
AT#04 01/18/69 
DEPTH VMC CUMVMC WD CUMWD 77  7A S 
FEET % INCHES LB/CDFT LB % % % 
1.  0  32 .  39  3 .  89  98 .  32  98 .  32  52 .  76  20 .  38  61 .  38  
2 .  0  28 .  19  7 .  52  95 .  46  195.  21  52 .  91  24 .  71  53 .  29  
3 .  0  29 .  42  10 .  98  94 .  77  290.  32  53 .  79  24 .  37  54 .  69  
4 .  0  28 .  71  14 .  47  96 .  52  385.  96  52 .  47  23 .  76  54 .  72  
5 .  0  22 .  09  17 .  51  92 .  98  480.  71  52 .  10  30 .  02  42 .  39  
6 .  0  25 .  76  20 .  38  98 .  29  576.  35  50 .  28  24 .  52  51 .  23  
7 .  0  26 .  83  23 .  54  101.  79  676.  39  48 .  57  21 .  74  55 .  24  
8 .  0  29 .  07  26 .  89  104,  00  779.  29  48 .  08  19 .  00  60 .  47  
9 .  0  28 .  19  30 .  33  103.  01  882.  79  48 .  34  20 .  16  58 .  31  
10 .  0  26 .  95  33 .  64  102.  65  985.  62  48 .  10  21 .  14  56 .  04  
11 .  0  26 .  93  36 .  87  101,  69  1087.  79  48 .  66  21 .  74  55 .  33  
12 .  0  27 .  72  40 .  15  108.  61  1192.  94  44 .  78  17 .  06  61 .  90  
13 .  0  28 .  72  43 .  54  105.  67  1300.  08  46 .  93  18 .  21  61 .  20  
14 .  0  28 .  16  46 .  95  104.  37  1405.  10  47 .  51  19 .  35  59 .  26  
15 .  0  28 .  30  50 .  34  104.  24  1509.  41  47 .  64  19 .  34  59 .  41  
16 .  0  29 .  81  53 .  82  106.  89  1614.  97  46 .  61  16 .  80  63 .  96  
17 .  0  29 .  75  57 .  40  105.  74  1721.  29  47 .  28  17 .  53  62 .  92  
18 .  0  30 .  63  61 .  02  106.  35  1827.  34  47 .  24  16 .  61  64 .  84  
19 .  0  29 .  78  64 .  64  105.  02  1933.  03  47 .  73  17 .  95  62 .  39  
20 .  0  30 .  34  68 .  25  106.  89  2038,  99  46 .  81  16 .  46  64 .  83  
21 .  0  32 .  43  72 .  02  108.  53  2146,  70  46 .  61  14 .  17  69 .  59  
22 .  0  33 ,  40  75 .  97  109.  77  2255,  85  46 .  22  12 .  82  72 .  25  
23 .  0  33 .  47  79 .  98  107.  57  2364,  52  47 .  58  14 .  11  70 .  35  
24 .  0  33 ,  35  83 .  99  106.  55  2471.  58  48 .  15  14 .  80  69 .  27  
25 .  0  34 .  44  88 ,  06  109.  08  2579,  39  47 .  03  12 .  60  73 .  22  
26 .  0  34 ,  77  92 ,  21  108,  71  2688,  29  47 .  38  12 .  61  73 .  38  
27 .  0  34 .  93  96 ,  39  107.  39  2796.  34  48 .  23  13 .  31  72 .  41  
28 .  0  36 ,  76  100.  69  111.  70  2905.  88  46 ,  32  9 ,  57  79 .  35  
29 .  0  36 .  16  105.  06  115.  18  3019.  32  43 ,  99  7 .  83  82 .  20  
30 .  0  36 .  93  109.  45  115.  10  3134.  46  44 .  33  7 .  40  83 .  30  
31 .  0  36 .  78  113.  87  117.  53  3250.  78  42 .  80  6 .  03  85 .  92  
AT#05 01/18/69 
DEPTH VMC COMVMC WD COMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.  0  27 .79  3 .33  89 .  62  89 .  62  56 .  29  28 .  50  ~4?r  37  
2 .  0  27 .63  6 .66  91 .  54  180.  20  55 .  07  27 .  44  50 .  17  
3 .  0  28 .50  10 .03  94 .  86  273.  40  53 .  39  24 .  89  53 .  38  
4 .  0  28 .99  13 .48  101.  25  371.  46  49 .  71  20 .  72  58 .  32  
5 .  0  26 .78  16 .82  101.  36  472.  76  48 .  81  22 .  02  54 .  88  
6 .  0  28 .19  20 .12  104.  94  575.  92  47 .  18  18 .  98  59 .  76  
7 .  0  30 .21  23 .63  103.  28  680.  03  48 .  94  18 .  73  61 .  73  
8 .  0  28 .38  27 .  14  103.  73  783.  53  47 .  98  19 .  60  59 .  15  
9 .  0  28 .92  30 .58  102.  50  886.  65  48 .  92  20 .  01  59 .  11  
10 .  0  29 .29  34 .07  103.  70  989.  75  48 .  34  19 .  05  60 .  59  
11 .  0  30 .40  37 .65  104.  17  1093.  69  48 .  48  18 .  07  62 .  72  
12 .  0  3 r^84  41 .33  105c  40  1198.  48  47 .  90  17 .  05  64 .  39  
13 .  0  31 .32  45 .06  103.  65  1303.  01  49 .  14  17 .  82  63 .  73  
14 .  0  29 .32  48 .70  103.  15  1406.  40  48 .  69  19 .  37  60 .  22  
15 .  0  30 .34  52 .28  103.  93  1509.  94  48 .  50  18 .  26  62 .  42  
16 .  0  31 .88  56 .01  105.  27  1614.  54  48 .  37  16 .  49  65 .  90  
17 .  0  32 .39  59 .86  106.  78  1720.  57  47 .  65  15 .  26  67 .  97  
18 .  0  35 .28  63 .92  109.  73  1828.  82  46 .  96  11 .  67  75 .  14  
19 .  0  35 .12  68 .15  108.  53  1937.  95  47 .  62  12 .  50  73 .  75  
20 .  0  35 .92  72 .41  109.  27  2046.  85  47 .  48  11 .  56  75 .  66  
21 .  0  36 .75  76 .77  109.  09  2156.  03  47 .  90  11 .  15  76 .  72  
22 .  0  36 .53  81 .17  111.  35  2266.  25  46 .  44  9 .  92  78 .  65  
23 .  0  36 .94  85 .57  110.  51  2377.  18  47 .  11  10 .  17  78 .  41  
3x9 
AT#06 01/18/69 
DEPTH VMC CUMVMC WD CUMHD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0  25 .15  3 .02  94 .00  94 .00  52 .  64  27 .  50  47 .  77  
2 .0  25 .76  6 .07  91 .57  186.79  54 .  34  28 .  58  47 .  40  
3 .0  21 .28  8 .89  95 .35  280.25  50 .  37  29 .  08  42 .  26  
4 .0  25 .24  11 .69  99 .16  377.51  49 .  56  24 .  32  50 .  93  
5 .0  28 .72  14 .92  101.23  477.70  49 .  62  20 .  90  57 .  89  
6 .0  30 .32  18 .47  105.28  580.96  47 .  77  17 .  46  63 .  46  
7 .0  31 .99  22 .21  108.68  687.94  46 .  35  14 .  36  69 .  02  
8 .0  33 .05  26 .11  106.23  795.40  48 .  23  15 .  18  68 .  53  
9 .0  31 .45  29 .98  107.21  902.12  47 .  03  15 .  58  66 .  87  
10 .0  34 .57  33 .94  111.05  1011.25  45 .  89  11 .  32  75 .  33  
11 .0  35 .23  38 .13  109.52  1121.54  47 .  06  11 .  83  74 .  86  
12 .0  35 .96  42 .40  113.22  1232.91  45 .  10  9 .  14  79 .  73  
13 .0  36 .19  46 .73  111.85  1345.45  46 .  01  9 .  83  78 .  64  
14 .0  37 .35  51 .14  109.12  1455.93  48 .  n 10.  75  77 .  64  
15 .0  37 .64  55 .64  109.57  1565.28  47 .  94  10 .  30  78 .  51  
16 .0  36 .88  60 .11  111.62  1675.87  46 .  41  9 .  54  79 .  46  
17 .0  37 .25  64 .56  113.45  1788.40  45 .  45  8 .  20  81 .  96  
18 .0  37 .04  69 .02  118.26  1904.26  42 .  47  5 .  42  87 .  24  
19 .0  38 .26  73 .53  119.92  2023.34  41 .  92  3 .  66  91 .  28  
AT#07 01/18/69 
DEPTH VMC COHVHC WD COMWD 7V VA S 
FEET % INCHES LB/CUFT LB % % *  
1 .  0  32 .  15  3 .  86  98 .  39  98 .  39  52 .  63  20 .  48  61 .  09  
2 .  0  28 .  30  7 .  48  95 .  30  195.  24  53 .  05  24 .  75  53 .  35  
3 .  0  28 .  60  10 .  90  93 .  67  289.  72  54 .  14  25 .  55  52 .  82  
H .  0 29 .  02  14 .  36  95 .  55  384.  34  53 .  17  24 .  15  54 .  59  
5 .  0  30 .  73  17 .  94  100.  45  482.  34  50 .  85  20 .  12  60 .  44  
6 .  0  32 .  04  21 .  71  102.  34  583.  73  50 .  20  18 .  16  63 .  82  
7 .  0  34 .  38  25 .  69  103.  15  686.  48 50 .  59  16 .  21  67 .  96  
8 .  0  35 .  24  29 .  87  103.  99  790.  05  50 .  41  15 .  17  69 .  90  
9 .  0  37 .  45  34 .  23  106.  10  895.  09  49 .  97  12 .  52  74 .  94  
10 .  0  37 .  76  38 .  74  105.  29  1000.  78  50 .  58  12 .  82  74 .  66  
11 .  0  38 .  00  43 .  29  108.  41  1107.  63  48 .  78  10 .  78  77 .  89  
12 .  0  39 .  06  47 .  91  108.  29  1215.  98  49 .  25  10 .  19  79 .  30  
13 .  0  39 .  12  52 .  60  105.  15  1322.  70  51 .  17  12 .  05  76 .  44  
14 | .  0  39 .  47  57 .  32  104.  82  1427.  69  51 .  51  12 .  03  76 .  64  
15 .  0  40 .  07  62 .  09  104.  66  1532.  43  51 .  83  11 .  76  77 .  32  
16 .  0  40 .  71  66 .  94  116.  98  1643.  25  44 .  62  3 .  91  91 .  24  
17 .  0  40 .  34  71 .  80  121.  90  1762.  69  41 .  50  1.  17 97 .  19  
18 .  0  39 .  79  76 .  61  124.  13  1885.  70  39 .  95  0 .  16  99 .  59  
52i 
AT#08 01/19/69 
DEPTH VMC CDWVMC WD COMWD VV VA S 
FEET % INCHES LB/CDFT LB % % % 
1 .  0  30 .  85  3 .  70  97 .  53  97 .  53  52 .  66  21 .  81  58 .  58  
2 .  0  21 .  05  6 .  82  86 .  59  189.  59  55 .  58  34 .  53  37 .  88  
3 .  0  16 .  83  9 .  09  85 .  98  275.  87  54 .  35  37 .  53  30 .  96  
a .  0  18 .  66  11 .  22  87 .  84  362.  78  53 .  92  35 .  26  34 .  61  
5 .  0  23 .  09  13 .  72  91 .  70  452.  55  53 .  26  30 .  17  43 .  36  
6 .  0  24 .  73  16 .  59  95 .  25  546.  02  51 .  73  27 .  00  47 .  80  
7 .  0  27 .  81  19 .  74  97 .  26  642.  28  51 .  68  23 .  87  53 .  81  
8 .  0  30 .  48  23 .  24  99 .  97  740.  89  51 .  05  20 .  56  59 .  71  
9 .  0  34 .  41  27 .  14  104.  05  842.  90  50 .  06  15 .  65  68 .  73  
10 .  0  37 .  69  31 .  46  104.  37  947.  11  51 .  11  13 .  42  73 .  75  
11 .  0  38 .  26  36 .  02  104.  97  1051.  78  50 .  96  12 .  70  75 .  08  
12 .  0  37 .  57  40 .  57  102.  15  1155.  34  52 .  40  14 .  83  71 .  69  
13 .  0  39 .  02  45. .  16  109.  03  1260.  93  48 .  79  9 .  77  79 .  97  
14 .  0  40 .  41  49 .  93  111.  94  1371.  42  47 .  55  7 .  14  84 .  98  
15 .  0  39 .  19  54 .  70  117.  44  1486.  11  43 .  77  4 .  58  89 .  54  
16 .  0  37 .  73  59 .  32  123.  81  1606.  73  39 .  36  1 .  63  95 .  86  
522 
AT#09 01/19/69 
DEPTH VHC CUHVMC WD COMWD VV VA S 
FEET % INCHES LB/COFT LB % % % 
1 .0  28 .10  3 .37  95 .95  95 .95  52 .  58  24 .  48  53 .  45  
2 .0  22 .74  6 .42  85 .86  186.85  56 .  66  33 .  92  40 .  13  
3 .0  22 .12  9 .11  85 .99  272.77  56 .  34  34 .  22  39 .  26  
4 .0  25 .67  11 .98  91 .03  361.29  54 .  64  28 .  97  46 .  98  
5 .0  28 .54  15 .23  99 .65  456.62  50 .  51  21 .  97  56 .  51  
6 .0  32 .89  18 .92  107.86  560.38  47 .  18  14 .  30  69 .  70  
7 .0  34 .53  22 .97  113.53  671.07  44 .  38  9 .  84  77 .  81  
8 .0  36 .  17  27 .21  116.07  785.87  43 .  46  7 .  28  83 .  24  
9 .0  37 .46  31 .63  118.86  903.34  42 .  26  4 .  80  88 .  65  
10 .0  39 .  19  36 .22  118.47  1022.00  43 .  14  3 .  95  90 .  84  
11 .0  39 .41  40 ,94  118.98  1140.73  42 .  92  3 .  51  91 .  82  
12 .0  39 .57  45 .68  120.39  1260.42  42 .  13  2 .  55  93 .  94  
13 .0  39 .67  50 .43  119.63  1380.43  42 .  62  2 .  95  93 .  08  
14 .0  39 .06  55 .16  120.76  1500.63  41 .  71  2 .  65  93 .  64  
15 .0  39 .34  59 .86  122.00  1622.01  41 .  07  1  .  73 95 .  80  
16 .0  39 .84  64 .61  119.86  1742.94  42 .  55  2 .  71  93 .  64  
17 .0  39 .83  69 .39  120.40  1863.07  42 .  22  2 .  39  94 .  34  
18 .0  40 .73  74 .23  119.37  1982.96  43 .  18  2 .  45  94 .  32  
AT*10 01/19/69 
DEPTH VMC CDMVMC WD CDMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0  32 .63  3 .92  98 .67  98 .67  52 .  64  20 .  01  61 .  99  
2 .0  23 .10  7 .26  92 .30  194.16  52 .  90  29 .  80  43 .  67  
3 .0  19 .80  9 .83  89 .44  285.03  53 .  38  33 ,  58  37 .  09  
4 .0  21 .00  12 .28  88 .26  373.88  54 .  55  33 .  55  38 .  50  
5 .0  25 .33  15 .06  97 .90  466.95  50 .  36  25 .  02  50 .  31  
6 .0  28 .45  18 .29  104.88  568.34  47 .  31  18 .  86  60 .  13  
7 .0  29 .89  21 .79  103.63  672.60  48 .  61  18 .  72  61 .  49  
8 .0  31 .38  25 .47  103.  24  776.03  49 .  41  18 .  03  63 .  50  
9 .0  34 .74  29 .43  104.70  880.00  49 .  79  15 .  06  69 .  76  
10 .0  37 .31  33 .75  110.97  987.83  46 .  97  9 .  66  79 .  44  
11 .0  37 .94  38 .27  114.62  1100.63  45 .  00  7 .  06  84 .  30  
12 .0  38 .98  42 .88  117.47  1216.68  43 .  67  4 .  69  89 .  25  
13 .0  39 .13  47 .57  119.84  1335.33  42 .  30  3 .  17  92 .  51  
14 .0  40 .54  52 .35  118.80  1454.65  43 .  46  2 .  92  93 .  28  
15 .0  40 .74  57 .23  119.51  1573.80  43 .  10  2 .  36  94 .  53  
16 .0  40 .50  62 .10  120.32  1693.72  42 .  52  2 .  02  95 .  25  
17 .0  39 .39  66 .90  123.94  1815.85  39 .  91  0 .  53  98 .  68  
18 .0  39 .12  71 .61  127.11  1941.37  37 .  89  -1 .  22  103.  23  
524 
AT#11 01/19/69 
DEPTH VMC COMVHC WD COMWD VV V& S 
FEET % INCHES LB/CDFT LB % % % 
1.0  26 .72  3 .21  78 .30  78 .  30  62 .  74  36 .  01  42 .  60  
2 .0  20 .33  6 .03  86 .25  160.  57  55 .  52  35 .  19  36 .  62  
3 .0  21 .86  8 .56  94 .23  250.  80  51 ,  26  29 .  40  42 .  64  
4 .0  24 .18  11 .32  92 .83  344.  33  52 .  99  28 .  81  45 .  63  
5 .0  25 .78  14 .32  91 .77  436.  63  54 .  23  28 .  45  47 .  54  
6 .0  30 .34  17 .69  103.11  534.  07  49 .  09  18 .  76  61 .  79  
7 .0  32 .41  21 .45  107.76  639.  50  47 .  06  14 .  66  68 .  86  
8 .0  34 .58  25 .47  107.52  747.  14  48 .  03  13 .  45  71 .  99  
9 .0  35 .95  29 .70  107.56  854.  68  48 .  52  12 .  57  74 .  10  
10 .0  36 .35  34 .04  107.9a  962.  45  48 .  42  12 .  07  75 .  07  
11 .0  36 .73  38 .43  110.22  1071.  55  47 .  21  10 .  48  77 .  80  
12 .0  37 .45  42 .88  109.57  1181.  45  47 .  87  10 .  43  78 .  22  
13 .0  36 .83  47 .33  112.21  1292.  33  46 .  04  9 .  21  80 .  00  
14 .0  36 .92  51 .76  113.15  1405.  01  45 .  51  8 .  59  81 .  12  
15 .0  37 .97  56 .25  114.99  1519.  08  44 .  79  6 .  82  84 .  77  
16 .0  35 .30  60 .65  113.97  1633.  55  44 .  40  9 .  10  79 .  50  
17 .0  35 .54  64 .90  120.  13  1750.  60  40 .  77  5 .  23  87 .  18  
18 .0  40 .57  69 .46  122.61  1871.  97  41 .  16  0 .  59  98 .  56  
19 .0  39 .51  74 .27  124.88  1995.  71  39 .  39  -0 .  12 100.  30  
20 .0  39 .82  79 .03  126.37  2121.  34  38 .  61  -1 .  21  103.  14  
21 .0  38 .77  83 .74  126.17  2247.  61  38 .  33  -0 .  44  101.  15  
22 .0  38 .27  88 .37  128.85  2375.  12  36 .  52  -1 .  75  104.  80  
525 
AT#12 01/19/69 
DEPTH VMC COMVMC WD CUHWD VV VA S 
FEET % INCHES LB/COFT LB % % % 
1 .  0 34.53  4 .  14  100.  45  100.45  52 .  29  17 .  75  66 .  05  
2 .  0  26 .62  7 .  81  91 .  28  196.31  54 .  84  28 .  23  48 .  53  
3 .  0  18 .39  10 .  51  86 .  45  285.18  54 .  66  36 .  27  33 .  65  
4 .  0  17 .87  12 .  69  93 .  44  375.12  50 .  24  32 .  37  35 .  57  
5 .  0  23 .44  15 .  17  97 .  75  470.72  49 .  73  26 .  29  47 .  13  
6 .  0  26 .62  18 .  17  103.  29  571.24  47 .  58  20 .  96  55 .  94  
7 .  0  28 .70  21 .  49  104.  15  674.95  47 .  85  19 .  15  59 .  98  
8 .  0  28 ,23  24 .  91  102.  74  778.40  48 .  52  20 .  29  58 .  18  
9 .  0  27 .77  28 .  27  103.  24  881.38  48 .  05  20 .  28  57 .  79  
10 .  0  29 .46  31 .  70  104.  &3 985.42  47 .  72  18 .  26  61 .  73  
11 .  0  30 .90  35 .  32  107.  05  1091.36  46 .  92  16 .  03  65 .  84  
12 .  0  29 .72  38 .  96  114.  71  1202.24  41 .  85  12 .  13  71 .  02  
13 .  0  30 .40  42 .  56  107.  78  1313.48  46 .  29  15 .  89  65 .  67  
14 .  0  31 .69  46 .  29  107.  41  1421.07  47 .  01  15 .  32  67 .  42  
15 .  0  33 .47  50 .  20  108.  38  1528.96  47 .  09  13 .  62  71 .  08  
16 .  0  34 .91  54 .  30 110.  09  1638.20  46 .  60  11 .  68  74 .  92  
17 .  0  34 .45  58 .  46  108.  77  1747.63  47 .  22  12 .  77  72 .  96  
18 .  0  35 .67  62 .  67  110.  54  1857.28  46 .  61  10 .  94  76 .  53  
19 .  0  35 .25  66 .  93  108.  74  1966.92  47 .  54  12 .  29  74 .  15  
20 .  0  36 .14  71 .  21  110.  11  2076.35  47 .  05  10 .  91  76 .  80  
21 .  0  37 .21  75 .  61  111.  37  2187.09  46 .  69  9 .  48  79 .  70  
22 .  0  36 .50  80 .  03  111.  75  2298.64  46 .  20  9 .  69  79 .  02  
23 .  0  34 .41  84 .  29  112.  33  2410.69  45 .  05  10 .  64  76 .  38  
24 .  0  36 .81  88 .  56  117.  08  2525.39  43 .  09  6 .  28  85 .  43  
25 .  0  39 .99  93 .  17  120.  63  2644.25  42 .  14  2 .  15  94 .  89  
26 .  0  40 .74  98 .  01  123.  23  2766.18  40 .  85  0 .  11  99 .  74  
27 .  0  40 .51  102.  89  124.  29  2889.94  40 .  12  -0 .  38  100.  96  
28 .  0  39 .44  107.  69  124.  44  3014.30  39 .  63  0 .  19  99 .  53  
29 .  0  38 .69  112.  37  125.  26  3139.15  38 .  85  0 .  16  99 .  58  
516 
AT#01 03/05/69 
DEPTH VMC COMVMC WD CDBWD VV VA S 
FEET % INCHES LB/COPT LB •  X  % % 
1.0  32 .86  3 .94  98 .62  98 .62  52 .  76  19 .90  " *62728 
2 .0  31 .75  7 .82  91 .67  193.77  56 .  54  24 .80  56 .14  
3 .0  28 .48  11 .43  89 .13  284.17  56 .  85  28 .36  50 .11  
4 .0  26 .23  14 .72  92 .54  375.00  53 .  94  27 .71  48 .63  
5 ,0  25 .57  17 .82  94 .57  468.56  52 .  46  26 .89  48 .74  
6 .0  27 .09  20 .98  96 .3 ]  564.00  51 .  98  24 .89  52 .12  
7 .0  25 .94  24 .16  95 .65  659.98  51 .  94  26 .01  49 ,93  
8 .0  27 .68  27 .38  97 .53  756.57  51 .  46  23 .79  53 ,78  
9 .0  26 .27  30 .62  93 ,18  851.93  53 .  56  27 .29  49 .05  
10 .0  26 .40  33 .78  95 .65  946.35- 52 .  12  25 .71  50 .66  
11 .0  25 .94  36 .92  92 .55  1040.45  53 .  82  27 .88  48 .20  
12 .0  25 .27  39 .99  94 .49  1133.97  52 .  39  27 .  12  48 .23  
13 .0  24 .95  43 .00  98 .48  1230.45  49 .  86  24 .91  50 .03  
14 .0  24 .22  45 .95  97 .53  1328.45  50 .  16  25 .94  48 .28  
15 .0  25 .22  48 .92  95 .84  1425.14  51 .  56  26 .34  48 .92  
16 .0  25 .40  51 .96  101.15  1523.63  48 .  42  23 .02  52 .46  
527 
AT#02 03/05/69 
DEPTH VHC COHVHC WD COMWD VV VA S 
FEET % INCHES LB/COFT LB % % % 
1.  0  34 .  78  4 .  17  99 .  97  99 .  é7  52 .  67  17 ,  89  66 .  oA 
2 .  0  26 .  95  7 .  88  87 .  54  193.  73  57 .  23  30 .  28  47 .  09  
3 .  0  17 .  66  10 .  55  86 .  13  280,  56  54 .  58  36 .  92  32 .  35  
4 .  0  18 .  71  12 .  74  85 .  71  366.  48  55 ,  23  36 .  52  33 .  88  
5 .  0  23 .  37  15 .  26  93 .  00  455.  84  52 .  58  29 .  21  44 .  44  
6 .  0  28 .  94  18 .  40  100.  91  552.  79  49 .  90  20 .  96  58 .  00  
7 .  0  28 .  23  21 .  83  100.  54  653.  52  49 .  85  21 .  62  56 .  63  
8 .  0  28 .  11  25 .  21  103.  32  755.  45  48 .  13  20 .  01  58 .  42  
9 .  0  29 .  20  28 .  65  102.  89  858.  56  48 .  80  19 .  59  59 .  85  
10 .  0  27 .  39  32 .  04  101.  92  960.  96  48 .  70  21 .  31  56 .  24  
11 .  0  26 .  10  35 .  25  100.  29  1062.  07  49 .  20  23 ,  10  53 ,  05  
12 .  0  26 .  34  38 .  40  100.  14  1162.  28  49 ,  38  23 .  04  53 .  34  
13 .  0  26 .  01  41 .  54  99 .  45  1262.  07  49 .  67  23 .  66  52 ,  37  
14 .  0  26 .  78  44 .  71  98 .  09  1360.  85  50 .  79  24 .  00  52 .  73  
15 .  0  26 .  94  47 .  93  103.  37  1461.  58  47 .  65  20 .  71  56 .  54  
16 .  0  27 .  04  51 .  17  103.  00  1564.  77  47 .  91  20 .  88  56 .  43  
17 .  0  27 .  72  54 .  46  103.  10  1667.  81  48 .  11  20 .  39  57 .  61  
18 .  0  27 .  36  57 .  76  104.  58  1771.  65  47 .  08  19 .  72  58 .  11  
19 .  0  26 .  58  61 .  00  104.  84  1876.  36  46 .  63  20 .  05  57 .  01  
20 .  0  28 .  53  64 .  30  104.  96  1981.  26  47 .  29  18 .  76  60 .  33  
21 .  0  28 .  59  67 .  73  104.  33  2085.  91  47 .  70  19 .  11  59 .  93  
22 .  0  30 .  67  71 .  29  104.  47  2190.  31  48 .  40  17 .  73  63 .  37  
23 .  0  28 .  40  74 .  83  103.  14  2294.  11  48 .  34  19 .  95  58 .  74  
24 .  0  29 .  08  78 .  28  104.  78  2398.  07  47 .  61  18 .  53  61 .  08  
25 .  0  31 .  30  81 .  90  106.  64  2503.  78  47 .  32  16 .  03  66 .  13  
26 .  0  30 .  75  85 .  62  106.  58  2610.  39  47 .  15  16 .  40  65 .  21  
27 .  0  30 .  77  89 .  31  104.  65  2716.  00  48 ,  32  17 .  55  63 .  68  
28 .  0  31 .  25  93 .  04  104.  18  2820.  42  48 .  79  17 .  55  64 .  04  
29 .  0  32 .  00  96 .  83  105.  83  2925.  42  48 .  08  16 .  08  66 .  56  
30 .  0  33 .  38  100.  75  107.  71  3032.  19  47 .  46  14 .  08  70 .  33  
31 .  8  33 .  72  104.  78  107.  40  3139.  74  47 .  77  14 .  05  70 .  59  
32 .  0  34 .  66  108.  88  109.  31  3248.  10  46 .  98  12 .  31  73 .  79  
33 .  0  35 .  91  113.  12  108.  98  3357.  24  47 .  65  11 .  74  75 .  36  
34 .  0  35 .  81  117.  42  111.  99  3467.  73  45 .  79  9 .  98  78 .  21  
35 .  0  34 .  78  121.  66  112.  87  3580.  16  44 .  87  10 .  09  77 .  51  
36 .  0  34 .  56  125.  82  115.  70  3694.  44  43 .  07  8 .  51  80 .  24  
37 .  0  37 .  02  130.  11  119.  79  3812.  19  41 .  53  4 .  51  89 .  15  
38 .  0  37 .  17  134.  56  122.  47  3933.  32  39 .  96  2 .  79  93 .  01  
528 
AT#03 03/05/69 
DEPTH VMC CaHVHC WD CUHWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1 .  0  33 .  45  4 .  01  91 .  53  91 .  53  57 .  27  23  .82  58 .  40  
2 .  0  31 .  31  7 .  90  97 .  13  185.  86  53 .  08  21  .77  58 .  99  
3 .  0  30 .  61  11 .  61  99 .  78  284.  31  51 .  21  20  .60  59 .  77  
4 .  0  27 .  86  15 .  12  100.  81  384.  61  49 .  55  21  .69  56 .  23  
5 .  0  22 .  55  38 .  15  96 .  54  483.  29  50 .  13  27  .57  44 .  99  
6 .  0  24 .  15  20 .  95  97 .  30  580.  21  50 .  27  26  .12  48 .  04  
7 .  0  26 .  37  23 .  98  96 .  60  677.  16  51 .  53  25  .16  51 .  17  
8 ,  0  26 .  89  27 .  18  103.  89  777.  41  47 .  32  20  .43  56 .  82  
9 .  0  28 .  08  30 .  47  101.  92  880.  31  48 .  96  20  .88  57 .  35  
10 .  0  28 .  86  33 .  89  99 .  16  980.  85  50 .  93  22  .07  56 .  67  
11 ,  0  26 .  70  37 .  22  97 .  25  1079.  06  51 .  26  24  .56  52 .  09  
12 .  0  25 .  87  40 .  38  100.  78  1178.  07  48 .  81  22  .95  52 .  99  
13 .  0  26 .  57  43 .  52  101.  21  1279.  07  48 .  82  22  .25  54 .  42  
14 .  0  27 .  12  46 .  75  101.  17  1380.  26  49 .  05  21  .93  55 .  29  
15 .  0  26 .  46  49 .  96  99 .  74  1480.  72  49 .  67  23  .21  53 .  28  
16 .  0  26 .  95  53 .  16  101.  68  1581.  43  48 .  68  21  .73  55 .  36  
17 .  0  29 .  31  56 .  54  104.  32  1684.  42  47 .  97  18  .67  61 .  09  
18 .  0  29 .  67  60 .  08  103.  65  1788.  41  4&.  51  18  .84  61 .  16  
529 
AT#04 03/05/69 
DEPTH VMC CUMVMC WD COMWD VV VA S 
FEET % INCHES LB/COFT LB X % % 
1.  0  'JT. 34 3 .  8È 98 .  29  98 .  29  52 .  76  20 .  43  61 .  29  
2 .  0  26 .  83  7 .  43  94 .  61  194.  74  52 .  91  26 .  08  50 .  70  
3 .  0  28 .  00  10 .  72  93 .  88  288.  99  53 .  79  25 .  79  52 .  06  
4 .  0  26 .  35  13 .  98  95 .  04  383.  45  52 .  47  26 .  11  50 .  23  
5 .  0  23 .  97  17 .  00  94 .  16  478.  05  52 .  10  28 .  14  46 .  00  
6 .  0  26 .  61  20 .  04  98 .  82  574.  54  50 .  28  23 .  67  52 .  92  
7 .  0  28 .  30  23 .  33  102.  71  675.  30  48 .  57  20 .  27  58 .  26  
8 .  0  30 .  14  26 .  84  104.  67  778.  99  48 .  08  17 .  93  62 .  70  
9 .  0  28 .  15  30 .  33  102.  98  882.  82  48 .  34  20 .  20  58 .  22  
10 .  0  26 .  97  33 .  64  102.  66  985.  64  48 .  10  21 .  12  56 .  08  
11 .  0  26 .  60  36 .  85  101.  49  1087.  71  48 .  66  22 .  07  54 .  65  
12 .  0  29 .  49  40 .  22  109.  71  1193.  31  44 .  78  15 .  29  65 .  86  
13 .  0  28 .  09  43 .  67  105.  28  1300.  81  46 .  93  18 .  85  59 .  84  
14 .  0  27 .  97  47 ,  04  104.  25  1405.  57  47 .  51  19 .  54  58 .  88  
15 .  0  28 .  16  50 .  41  104.  15  1509.  77  47 .  64  19 .  48  59 .  10  
16 .  0  30 .  15  53 .  90  107.  10  1615.  40  46 .  61  16 .  46  64 .  68  
17 .  0  31 .  16  57 .  58  106.  62  1722.  26  47 .  28  16 .  12  65 .  90  
18 .  0  30 .  32  61 .  27  106.  16  1828,  65  47 .  24  16 .  92  64 .  18  
19 .  0  30 .  38  64 .  91  105.  40  1934.  43  47 .  73  17 .  35  63 .  65  
20 .  0  32 .  32  68 .  67  108.  13  2041.  19  46 .  81  14 .  49  69 .  05  
21 .  0  33 .  12  72 .  60  108.  96  2149.  74  46 .  61  13 .  48  71 .  07  
22 .  0  32 .  94  76 .  57  109.  48  2258.  96  46 .  22  13 .  28  71 .  27  
23 .  0  32 .  97  80 .  52  107.  26  2367.  33  47 .  58  14 .  61  69 .  30  
24 .  0  33 .  56  84 .  51  106.  68  2474.  30  48 .  15  14 .  59  69 .  70  
25 .  0  34 .  20  88 .  58  108.  93  2582.  11  47 .  03  12 .  83  72 .  72  
26 .  0  36 .  16  92 .  80  109.  57  2691.  36  47 .  38  11 .  23  76 .  31  
27 .  0  34 .  87  97 .  06  107.  36  2799.  82  48 .  23  13 .  36  72 .  29  
28 .  0  36 .  91  101.  37  111.  79  2909.  40  46 .  32  9 .  41  79 .  68  
29 .  0  35 .  83  105.  73  114.  98  3022.  79  43 .  99  8 .  16  81 .  46  
30 .  0  36 .  67  1 .10 .  08  114.  94  3137.  75  44 .  33  7 .  66  82 .  72  
31 .  0  36 .  12  114.  45  117.  12  3253.  78  42 .  80  6 .  68  84 .  40  
AT#05 03/05/69 
DEPTH VMC CDMVMC WD CUMWD VV VA S 
FEE T  % INCHES LB/CDFT LB % % % 
1.  0  28 .68  3 .44  90 .17  90 .  17  56 .  29  27 .  61  50 .  94  
2 .  0  27 .00  6 .78  91 .15  180.  84  55 .  07  28 .  06  49 .  04  
3 .  0  27 .74  10 .07  94 .39  273.  61  53 .  39  25 .  65  51 .  96  
4 .  0  29 .05  13 .47  101.29  371.  45  49 .  71  20 .  66  58 .  45  
5 .  0  27 .28  16 .85  101.68  472.  93  48 .  81  21 .  52  55 .  90  
6 .  0  25 .71  20 .03  103.39  575.  46  47 .  18  21 .  47  54 .  50  
7 .  0  30 .17  23 .39  103.26  678.  79  48 .  94  18 .  77  61 .  65  
8 .  0  29 .90  26 .99  104.68  782.  76  47 .  98  18 .  08  62 .  32  
9 .  0  29 .14  30 .53  102.64  886.  41  48 .  92  19 .  78  59 .  56  
10 .  0  29 .63  34 .06  103.91  989.  69  48 .  34  18 .  72  61 .  28  
11 .  0  30 .39  37 .66  104.16  1093.  72  48 .  48  18 .  09  62 .  69  
12 .  0  30 .81  41 .33  105.39  1198.  50  47 .  90  17 .  09  64 .  33  
13 .  0  31 .55  45 .07  103.80  1303.  09  49 .  14  17 .  58  64 .  22  
14 .  0  30 .07  48 .77  103.61  1406.  80  48 .  69  18 .  62  61 .  76  
15 .  0  30 .36  52 .40  103.95  1510.  57  48 .  60  18 .  24  62 .  48  
16 .  0  31 .08  56 .08  104.78  1614.  94  48 .  37  17 .  28  64 .  27  
17 .  0  32 .82  59 .92  107.05  1720.  85  47 .  65  14 .  83  68 .  89  
18 .  0  35 .15  64 .00  109.65  1829.  20  46 .  96  11 .  80  74 .  86  
19 .  0  35 .15  68 .21  108.55  1938.  29  47 .  62  12 .  47  73 .  81  
20 .  0  35 .07  72 .43  108.73  2046.  94  47 .  48  12 .  41  73 .  86  
21 .  0  37 .46  76 .78  109.54  2156.  07  47 .  90  10 .  43  78 .  22  
22 .  0  36 .40  81 .21  111.27  2266.  48  46 .  44  10 .  05  78 .  37  
23 .  0  37 .65  85 .65  110.95  2377.  59  47 .  11  9 .  46  79 .  91  
531 
AT#06 03/05/69 
DEPTH VHC COHVMC WD COBWD VV VA S 
FEET X INCHES LB/COFT LB % % % 
" ÎTo  *25 .25  3 .03  94707^  947 07  " ITT 64 TiTsV 47.  97  
2 .0  26 .24  6 .12  91 .87  187.  04  54 .  34  28 .10  48 .  29  
3 ,0  27 .35  9 .34  99 .14  282.  54  50 .  37  23 .02  54 .  30  
4 .0  23 .59  12 .39  98 .13  381.  18  49 .  56  25 .97  47 .  60  
5 .0  25 .99  15 .37  99 .52  480.  00  49 .  62  23 .63  52 .  37  
6 .0  29 .14  18 .67  104.54  582.  04  47 .  77  18 .63  61 .  00  
7 .0  30 .21  22 .23  107.57  688.  09  46 .  35  16 .14  65 .  17  
8 .0  32 .98  26 .03  106.19  794.  97  48 .  23  15 .24  68 .  39  
9 .0  33 .  11  29 .99  108.25  902.  20  47 .  03  13 .92  70 .  41  
10 .0  32 .35  33 .92  109.67  1011.  16  45 .  89  13 .53  70 .  50  
11 .0  34 .73  37 .94  109.21  1120.  60  47 .  06  12 .33  73 .  79  
12 .0  35 .02  42 .13  112.64  1231.  52  45 .  10  10 .08  77 .  66  
13 .0  36 .75  46 .44  112.20  1343.  94  46 .  01  9 .26  79 .  87  
14 .0  36 .54  50 .83  108.61  1454.  34  48 .  11  11 .57  75 .  96  
15 .0  37 .98  55 .30  109.78  1563.  54  47 .  94  9 .96  79 .  22  
16 .0  37 .65  59 .84  112.11  1674.  48  46 .  41  8 .76  81 .  13  
17 .0  37 .56  64 .36  113.64  1787.  35  45 .  45  7 .89  82 .  64  
18 .0  38 .05  68 .89  118.88  1903.  62  42 .  47  4 .41  89 .  61  
19 .0  37 .90  73 .45  119.69  2022.  90  41 .  92  4 .02  90 .  41  
AT#07 03/05/69 
DEPTH VHC COHVMC WD CDHWD VV VA S 
FEET % INCHES IB /COFT LB % % % 
1. 0 33. 48 4. 02 99. 22 99. 22 52. 63 19 .15 63. 62 
2. 0 27. 71 7. 69 94. 93 196. 30 53. 05 25 .34 52. 23 
3. 0 28. 84 11. 08 93. 83 290. 68 54. 14 25 .30 53. 27 
a. 0 29. 05 14. 56 95. 57 385. 38 53. 17 24 .11 54. 65 
5. 0 30. 86 18. t5 100. 53 483. 42 50. 85 20 .00 60. 68 
6. 0 32. 53 21. 95 102. 65 585. 01 50. 20 17 .67 64. 80 
7. 0 34. 99 26. 01 103. 54 688. 10 50. 59 15 .60 69. 16 
8. 0 36. 58 30. 30 104. 63 792. 28 50. 41 13 .83 72. 57 
9. 0 37. 73 34. 76 106. 27 897. 83 49. 97 12 .24 75, 50 
10. 0 37. 96 39. 30 105. 41 1003. 67 50. 58 12 .62 75. 04 
11. 0 38. 88 43. 91 108. 96 1110. 85 48. 78 9 .90 79. 70 
12. 0 39. 91 48. 64 108. 83 1219. 75 49. 25 9 .34 81. 04 
13. 0 39. 45 53. 40 105. 36 1326. 84 51. 17 11 .72 77. 09 
14. 0 40. 33 58. 19 105. 36 1432. 19 51. 51 11 .18 78. 30 
15. 0 41. 59 63. 10 105. 60 1537. 67 51. 83 10 .24 80. 24 
16. 0 41.  59 68. 09 117. 53 1649. 24 44. 62 3 .03 93. 20 
17. 0 41. 20 73. 06 122. 44 1769. 22 41. 50 0 .30 99. 28 
18. 0 39. 60 77. 91 124. 01 1892. 45 39. 95 0 .34 99. 14 
533 
AT#01 03/21/69 
DEPTH VMC COMVMC WD CUMWD VV VA S  
FEET % INCHES LB/CUFT LB % % % 
1 .  0  33 .  34  4 .  00  98 .  92  98 .  92  52 .  76  19 .  42  63 .  19  
2 .  0  27 .  73  7 .  66  89 .  16  192 .  96  56 .  54  28 .  81  49 .  04  
3 .  0  26 .  37  10:  91  87 .  81  281 .  45  56 .  85  30 .  48  46 .  39  
4 .  0  24 .  40  13 .  96  91 .  39  371 .  06  53 .  94  29 .  54  45 .  23  
5 .  0  26 .  51  17 .  01  95 .  16  464 .  34  52 .  46  25 .  94  50 .  54  
6 .  0  26 .  52  20 .  19  95 .  95  559 .  89  51 .  98  25 .  46  51 .  02  
7 .  0  27 .  11  23 .  41  96 .  39  656 .  06  51 .  94  24 .  83  52 .  19  
8 .  0  26 .  91  26 .  65  97 .  05  752 .  78  51 .  46  24 .  55  52 .  29  
9 .  0  25 .  67  29 .  81  92 .  81  847 .  71  53 .  56  27 .  89  47 .  94  
TO.  0  25 .  02  32 .  85  94 .  79  941 .  51  52 .  12  27 .  10  48 .  01  
11 .  0  25 .  13  35 .  86  92 .  04  1034 .  93  53 .  82  28 .  69  46 .  69  
12 .  0  25 .  82  38 .  91  94 .  83  1128 .  36  52 .  39  26 .  58  49 .  28  
13 .  0  24 .  54  41 .  94  98 .  22  1224 .  89  49 .  86  25 .  33  49 .  21  
14 .  0  24 .  36  44 .  87  97 .  62  1322 .  81  50 .  16  25 .  79  48 .  58  
15 .  0  25 .  25  47 .  85  95 .  85  1419 .  55  51 .  56  26 .  31  48 .  96  



















1 .  0  31 .48  3 .  78  97 .  91  97 .  91  52 .  67  21 .  19  59 .  76  
2 .  0  23 .16  7 .  06  85 .  17  189 .  45  57 .  23  34 .  07  40 .  47  
3 .  0  17 .77  9 .  51  86 .  20  275 .  14  54 .  58  36 .  81  32 .  55  
4 .  0  20 .63  11 .  81  86 .  91  361 .  69  55 .  23  34 .  60  37 .  35  
5 .  0  26 .50  14 .  64  94 .  96  452 .  63  52 .  58  26 .  08  50 .  40  
6 .  0  27 .66  17 .  89  100 .  11  550 .  16  49 .  90  22 .  24  55 .  43  
7 .  0  27 .71  21 .  21  100 .  22  650 .  33  49 .  85  22 .  13  55 .  60  
8 .  0  28 .26  24 .  57  103 .  42  752 .  15  48 .  13  19 .  86  58 .  73  
9 .  0  27 .34  27 .  91  101 .  73  854 .  72  48 .  80  21 .  46  56 .  02  
10 .  0  27 .43  31 .  20  101 .  95  956 .  55  48 .  70  21 .  27  56 .  32  
11 .  0  26 .42  34 .  43  100 .  49  1057 .  77  49 .  20  22 .  78  53 .  70  
12 .  0  26 .00  37 .  57  99 .  93  1157 .  98  49 .  38  23 .  38  52 .  66  
13 .  0  25 .43  40 .  66  99 .  09  1257 .  48  49 .  67  24 .  24  51 .  20  
14 .  0  25 .94  43 .  74  97 .  57  1355 .  81  50 .  79  24 .  84  51 .  08  
15 .  0  26 .37  46 .  88  103 .  01  1456 .  10  47 .  65  21 .  29  55 .  33  
16 .  0  27 .12  50 .  09  103 .  05  1559 .  14  47 .  91  20 .  79  56 .  60  
17 .  0  27 .22  53 .  35  102 .  78  1662 .  06  48 .  11  20 .  90  56 .  57  
18 .  0  28 .02  56 .  66  105 .  00  1765 .  95  47 .  08  19 .  05  59 .  53  
19 .  0  26 .64  59 .  94  104 .  87  1870 .  88  46 .  63  19 .  99  57 .  13  
20 .  0  27 .88  63 .  21  104 .  56  1975 .  60  47 .  29  19 .  41  58 .  96  
21 .  0  29 .70  66^ 67  105 .  02  2080 .  39  47 .  70  18 .  00  62 .  27  
22 .  0  29 .50  70 .  22  103 .  74  2184 .  77  48 .  40  18 .  90  60 .  96  
23 .  0  27 .57  73 .  65  102 .  63  2287 .  95  48 .  34  20 .  77  57 .  04  
24 .  0  30 .76  77 .  15  105 .  83  2392 .  18  47 .  61  16 .  85  64 .  61  
25 .  0  30 .34  80 .  81  106 .  04  2498 .  11  47 .  32  16 .  99  64 .  10  
26 .  0  30 .01  84 .  43  106 .  12  2604 .  19  47 .  15  17 .  14  63 .  64  
27 .  0  31 .00  88 .  09  104 .  80  2709 .  65  48 .  32  17 .  32  64 .  16  
28 .  0  31 .00  91 .  81  104 .  02  2814 .  06  48 .  79  17 .  79  63 .  53  
29 .  0  31 .65  95 .  57  105 .  61  2918 .  87  48 .  08  16 .  43  65 .  82  
30 .  0  33 .01  99 .  45  107 .  48  3025 .  41  47 .  46  14 .  45  69 .  55  
3 .1 .  0  33 .65  103 .  45  107 .  36  3132 .  83  47 .  77  14 .  13  70 .  43  
32 .  0  34 .84  107 .  56  109 .  42  3241 .  22  46 .  98  12 .  14  74 .  16  
33 .  0  35 .80  111 .  80  108 .  91  3350 .  38  47 .  65  11 .  85  75 .  13  
34 .  0  34 .42  116 .  01  111 .  12  3460 .  39  45 .  79  11 .  37  75 .  17  
35 .  0  35 .01  120 .  18  113 .  02  3572 .  46  44 .  87  9 .  86  78 .  03  
36 .  0  35:67  124 .  42  116 .  40  3687 .  17  43 .  07  7 .  40  82 .  81  
37 .  0  36 .26  128 .  73  119 .  32  3805 .  02  41 .  53  5 .  27  87 .  31  
38 .  0  36 .86  133 .  12  122 .  28  3925 .  82  39 .  96  3 .  10  92 .  24  
535 
AT#03 03/21/69 
DEPTH VMC CDHVMC WD COMWD VV VA S 
FEET % INCHES LB/COFT LB % % % 
1. 0 33. 51 4. 02 91. 57 91. 57 57. 27 23. 76 58. 51 
2. 0 31. 98 7. 95 97. 54 186. 12 53. 08 21. 10 60. 24 
3. 0 30. 42 11. 69 99. 66 284. 73 51. 21 20. 79 59. 41 
H. 0 27. 91 15. 19 100. 85 384. 98 49. 55 21. 63 56. 34 
5. 0 23. 39 18. 27 97. 06 483. 94 50. 13 26. 74 46. 65 
6. 0 23. 79 21. 10 97. 08 581. 01 50. 27 26. 48 47. 32 
7. 0 26. 30 24. 11 96. 56 677. 83 51. 53 25. 23 51. 04 
8. 0 26. 31 27. 26 103. 53 777. 87 47. 32 21. 01 55. 60 
9. 0 28. 39 30. 55 102. 11 880. 69 48. 96 20. 57 57. 98 
10. 0 28. 12 33. 94 98. 70 981. 10 50. 93 22. 81 55. 22 
11. 0 26. 15 37. 19 96. 91 1078, 90 51. 26 25. 11 51. 01 
12. 0 26. 32 40. 34 101. 07 1177. 89 48. 81 22. 49 53. 92 
13. 0 27. 31 43. 56 101. 67 1279. 26 48. 82 21. 51 55. 94 
14. 0 26. 93 46. 81 101. 05 1380. 62 49. 05 22. 12 54. 90 
15. 0 26. 00 49. 99 99. 46 1480. 87 49. 67 23. 66 52. 36 
16. 0 27. 16 53. 18 101. 80 1581. 50 48. 68 21. 53 55. 78 
17. 0 29. 01 56. 55 104. 13 1684. 47 47. 97 18. 96 60. 48 
18. 0 29. 32 60. 05 103. 44 1788. 26 48. 51 19. 19 60. 44 
536 
AT#OU 03/22/69 
DEPTH vac  CUHVMC RD CUMHD VV VA S 
FEET % INCHES LB/COFT LB % % * 
1 .  0  31 .99  3 .  84  98 .  07  98 .  07  52 .  76  20 .  77  60 .  63  
2 .  0  27 .01  7 .  38  94 .  73  194 .  47  52 .  91  25 .  90  51 .  05  
3 .  0  28 .00  10 .  68  93 .  88  288 .  77  53 .  79  25 .  79  52 .  05  
U. 0  25 .81  13 .  91  94 .  70 383 .  07 52 .  47  26 .  66  49 .  18  
5. 0 24 .38  16 .  92  94 .  41  477 .  62  52 .  10  27. 73  46. 78 
6. 0  26 .63  19 .  98  98 .  84 574 .  25  50 .  28  23. 64  52 .  97  
7. 0  27 .82  23 .  25  102 .  41  674 .  87  48 .  57  20 .  75  57 .  28  
8. 0 29 .55  26 .  69  104 .  30  778. 22  48. 08  18 .  53  61 .  47  
9. 0  27 .82  30. 13  102 .  78 881 .  76  48. 34  20 .  52  57 .  55  
10 .  0  27 .17  33 .  43  102 .  78  984 .  54  48 .  10  20 .  93  56 .  49  
11 .  0  26 .33  36 .  64  101 .  32  1086 .  60  48 .  66  22 .  33  54 .  10  
12 .  0  29 .63  40. 00  109 .  80  1192 .  16  44 .  78  15 .  15  66 .  18  
13 .  0  27 .89  43 .  45  105 .  15  1299 .  63  46 .  93  19 .  05  59 .  42 
14 .  0  27 .59  46 .  78  104 .  02  1404 .  22  47 .  51  19 .  92 58 .  08  
15 .  0  28 .52  50 .  14  104 .  38  1508 .  42  47 .  64  19 .  12  59 .  86  
16 .  0  29 .68  53 .  64  106 .  81  1614 .  01  46 .  61  16 .  93  63 .  69  
17 .  0  30 .92  57 .  27  106 .  47  1720 .  65  47 .  28  16 .  36  65 .  40 
18 .  0  30 .60  60 .  96  106 .  33  1827 .  06  47 .  24  16 .  64  64 .  77  
19 .  0 29 .98  64. 60  105 .  15  1932 .  80  47 .  73  17 .  75  62 .  81  
20 .  0  31 .86  68 .  31  107 .  84 2039 .  29  46 .  81  14 .  95  68 .  07 
21 .  0 33 .46  72 .  23  109 .  17  2147 .  79  46 .  61  13 .  15  71 .  79  
22 .  0  31 .67  76 .  14  108 .  69  2256 .  73  46 .  22  14 .  55  68 .  53  
23 .  0  32 .57  79 .  99  107 .  01  2364 .  58  47 .  58  15 .  00  68 .  46 
24 .  0 33 .75  83 .  97  106 .  80  2471 .  49  48 .  15  14 .  40  70 .  09  
25 .  0 33 .49  88 .  00  108 .  49  2579 .  13  47 .  03  13 .  54  71 .  22 
26 .  0  35 .58  92 .  15  109 .  21  2687 .  98 47 .  38  11 .  80  75 .  10  
27 .  0 34 .93  96 .  38 107 .  39  2796 .  28  48 .  23  13 .  31  72 .  41  
28 .  0  36 .30  100 .  65  111 .  41  2905 .  69  46 .  32  10 .  02  78. 36  
29 .  0 36 .50  105 .  02  115 .  39  3019 .  09  43 .  99 7. 49  82 .  97  
30 .  0  36 .87  109 .  42 115 .  07  3134 .  32  44 .  33  7 .  46 83 .  17  
31 .  0  36 .55  113 .  83  117 .  39  3250 .  54  42 .  80  6. 25  85 .  39  
537 
AT#05 03/22/69 
DEPTH VHC COMVMC WD CUMWD VV VA S  
FEET % INCHES LB/COFT LB % % % 
1 .0  28 .09  3 .37  89 .81  89 .  81  56 .  29  28 .  20  49 .  90  
2 .0  26 .80  6 .  66  91 .02  180 .  22  55 .  07  28 .  27  48 .  67  
3 .0  29 .19  10 .02  95 .29  273 .  38  53 .  39  24 .  20  54 .  68  
4 .0  26 .63  13 .37  99 .78  370 .  92  49 .  71  23 .  08  53 .  58  
5 .0  26 .29  16 .55  101 .05  471 .  34  48 .  81  22 .  52  53 .  86  
6 .0  29 .10  19 .87  105 .51  574 .  62  47 .  18  18 .  08  61 .  67  
7 .0  30 .95  23 .47  103 .74  679 .  24  48 .  94  17 .  99  63 .  23  
8 .0  28 .86  27 .06  104 .03  783 .  13  47 .  98  19 .  12  60 .  15  
9 .0  29 .82  30 .58  103 .07  886 .  68  48 .  92  19 .  10  60 .  96  
10 .0  29 .69  34 .15  103 .95  990 .  18  48 .  34  18 .  65  61 .  41  
11 .0  31 .08  37 .80  104 .59  1094 .  45  48 .  48  17 ,  40  64 .  11  
12 .0  31 .56  41 .56  105 .86  1199 .  68  47 .  90  16 .  33  65 .  90  
13 .0  31 .38  45 .34  103 ,69  1304 .  45  49 .  14  17 .  76  63 .  85  
14 .0  30 .09  49 .02  103 .63  1408 .  11  48 .  69  18 .  59  61 .  81  
15 .0  31 .26  52 .70  104 .51  1512 .  17  48 .  60  17 .  34  64 .  32  
16 .0  33 .23  56 .57  106 .11  1617 .  48  48 .  37  15 .  14  68 .  69  
17 .0  33 .79  60 .60  107 .66  1724 .  37  47 .  65  13 .  85  70 .  93  
18 .0  35 .91  64 .78  110 .12  1833 .  26  46 .  96  11 .  05  76 .  47  
19 .0  35 .38  69 .05  108 .70  1942 .  66  47 .  62  12 .  23  74 .  31  
20 .0  36 .02  73 .34  10%.  33  2051 .  68  47 .  48  11 .  45  75 .  88  
21 .0  37 ,06  77 .72  109 .28  2160 .  98  47 .  90  10 .  84  77 .  37  
22 .0  37 .74  82 .21  112 .11  2271 .  68  46 .  44  8 .  71  81 .  25  
23 .0  36 .45  86 .66  110 .20  2382 .  84  47 .  11  10 .  66  77 .  37  
538 
AT#06 03/22/69 
DEPTH VMC CUHVMC WD COMHD VV VA S  
FEET % INCHES LB/CUFT LB % % % 
"TTo"' 26 .95  3 .23  95 .13  95 .13  52 .  64  25 .  69  51 .  20  
2 ,0  26 .99  6 .47  92 .34  188 .86  54 .  34  27 .  35  49 .  67  
3 .0  24 .91  9 .59  97 .62  283 .84  50 .  37  25 .  45  49 .  46  
4 .0  26 .96  12 .70  100 .23  382 .77  49 .  56  22 .  60  54 .  40  
5 .0  30 .05  16 .12  102 .06  483 .91  49 .  62  19 .  56  60 .  57  
6 .0  30 .63  19 .76  105 .47  587 .68  47 .  77  17 .  15  64 .  11  
7 .0  33 .77  23 .62  109 .79  695 .31  46 .  35  12 .  58  72 .  86  
8 .0  32 .89  27 .62  106 .14  803 .28  48 .  23  15 .  34  68 .  20  
9 .0  32 .57  31 .55  107 .91  910 .30  47 .  03  14 .  47  69 .  24  
10 .0  34 .66  35 ,58  111 .11  1019 .81  45 .  89  11 .  23  75 .  53  
11 .0  35 .14  39 .77  109 .47  1130 .10  47 .  06  11 .  92  74 .  67  
12 .0  37 .79  44 .15  114 .36  1242 .01  45 .  10  7 .  31  83 .  79  
13 .0  37 .20  48 .65  112 .48  1355 .43  46 .  01  8 .  82  80 .  84  
14 .0  38 .64  53 .20  109 .92  1466 .64  48 .  11  9 .  46  80 .  33  
15 .0  37 .79  57 .78  109 .66  1576 .43  47 .  94  10 .  16  78 .  82  
16 .0  38 .32  62 .35  112 .52  1687 .52  46 .  41  8 .  10  82 .  56  
17 .0  37 .67  66 .91  113 .71  1800 .63  45 .  45  7 .  78  82 .  87  
18 .0  37 .98  71 .45  118 .84  1916 .90  42 .  47  4 .  49  89 .  43  
19 .0  38 .79  76 .05  120 .25  2036 .44  41 .  92  3 .  13  92 .  54  
539 
AT#07 03/22/69 
DEPTH VMC CUMVMC WD CDMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1 .0  33 .29  4 .00  99 .11  99 .11  52 .  63  19 .  34  63 .  26  
2 .0  28 .32  7 .69  95 .31  196 .31  53 .  05  24 .  73  53 .  38  
3 .0  29 .35  11 .15  94 .14  291 .04  54 .  14  24 .  80  54 .  20  
4 .0  29 .05  14 .65  95 .56  385 .89  53 .  17  24 .  12  54 .  63  
5 .0  31 .04  18 .26  100 .64  483 .99  50 .  85  19 .  82  61 .  03  
6 .0  32 .36  22 .06  102 .54  585 .58  50 .  20  17 .  84  64 .  45  
7 .0  35 .54  26 .14  103 .88  688 .79  50 .  59  15 .  05  70 .  25  
8 .0  36 .30  30 .45  104 .65  793 .05  50 .  41  14 .  11  72 .  00  
9 .0  37 .41  34 .87  106 .07  898 .41  49 .  97  12 .  56  74 .  86  
10 .0  38 .52  39 .43  105 .76  1004 .33  50 .  58  12 .  06  76 .  16  
11 .0  38 .92  44 .07  108 .99  1111 .70  48 .  78  9 .  86  79 .  79  
12 .0  39 .68  48 .79  108 .65  1220 .53  49 .  25  9 .  57  80 .  57  
13 .0  40 .20  53 .58  105 .83  1327 .79  51 .  17  10 .  97  78 .  56  
14 .0  40 .39  58 .42  105 .39  1433 .40  51 .  51  11 .  12  78 .  42  
15 .0  41 .58  63 .34  105 .60  1538 .89  51 .  83  10 .  25  80 .  22  
16 .0  41 .73  68 .33  117 .62  1650 .50  44 .  62  2 .  88  93 .  53  
17 .0  40 .61  73 .27  122 .07  1770 .35  41 .  50  0 .  89  97 .  85  
18 .0  39 .52  78 .08  123 .96  1893 .36  39 .  95  0 .  43  98 .  92  
540 
AT#08 03/22/69 
DEPTH VHC CDMVHC WD COMWD V? VA S  
FEET % INCHES LB/COFT LB % % % 
1 .0  24 .80  2 .98  93 .76  93 .76  52 .66  27 .86  47 .  10  
2 .0  17 .21  5 .50  84 .19  182 .73  55 .58  38 .37  30 .  96  
3 .0  18 .10  7 .62  86 .78  268 .21  54 .35  36 .25  33 .  31  
4 .0  22 .14  10 .03  90 .00  356 .60  53 .92  31 .79  41 .  05  
5 .0  24 .90  12 .85  92 .83  448 .02  53 .26  28 .36  46 .  76  
6 .0  27 .49  16 .00  96 .97  542 .92  51 .73  24 .24  53 .  13  
7 .0  29 .30  19 ,40  98 .19  640 .50  51 .68  22 .37  56 .  70  
8 .0  33 .66  23 .18  101 .95  740 .58  51 .05  17 .39  65 .  94  
9 .0  37 .21  27 .43  105 .80  844 .45  50 .06  12 .85  74 ,  33  
10 .0  38 .30  31 .96  104 .75  949 .73  51 .11  12 .81  74 .  94  
11 .0  38 .03  36 .54  104 .83  1054 .52  50 .96  12 .93  74 .  63  
12 .0  38 .09  41 .11  102 .48  1158 .17  52 .40  14 .31  72 ,  68  
13 .0  42 .08  45 .92  110 .94  1264 .88  48 .79  6 .71  86 .  24  
14 .0  40 .30  50 .86  111 .88  1376 .28  47 .55  7 .25  84 .  75  
15 .0  39 .16  55 .63  117 .42  1490 .93  43 .77  4 .61  89 .  47  




DEPTH VHC COMVHC WD CONWD V? VA S  
FEET % INCHES LB/COPT LB % % * 
1 .0  26 .72  3 .21  95 .08  95 .08  52 .  58  25 .86  50 .  82  
2 .0  21 .38  6 .09  85 .01  185 .13  56 .  66  35 .27  37 .  74  
3 .0  24 .18  8 .83  87 .28  271 .28  56 .  34  32 .17  42 .  91  
4 .0  27 .47  11 .93  92 .15  360 .99  54 .  64  27 .16  50 .  28  
5 .0  31 .61  15 .47  101 .57  457 .85  50 .  51  18 .90  62 .  59  
6 .0  34 .27  19 .42  108 .73  563 .00  47 .  18  12 .91  72 .  64  
7 .0  36 .82  23 .69  114 .96  674 .84  44 .  38  7 .56  82 .  97  
8 .0  38 .08  28 .18  117 .26  790 .95  43 .  46  5 .38  87 .  62  
9 .0  39 .30  32 .83  120 .00  909 .58  42 .  26  2 .96  92 .  99  
10 .0  40 .33  37 .60  119 .19  1029 .17  43 .  14  2 .81  93 .  49  
11 .0  40 .37  42 .45  119 .58  1148 .56  42 .  92  2 .55  94 .  06  
12 .0  40 .92  47 .32  121 .23  1268 .96  42 .  13  1 .21  97 .  14  
13 .0  39 .90  52 .17  119 .78  1389 .47  42 .  62  2 .73  93 .  60  
14 .0  40 ,29  56 .98  121 .53  1510 .12  41 .  71  1 .42  96 .  59  
15 .0  40 ,42  61 .82  122 .67  1632 .22  41 .  07  0 .65  98 .  41  
16 .0  40 .52  66 .68  120 .28  1753 .70  42 .  55  2 .03  95 .  23  
17 .0  40 .43  71 .54  120 .78  1874 .23  42 .  22  1 .79  95 .  77  
542 
AT#10 03/22/69 
DEPTH VBC COMVMC WD COMKD VV VA S  
FEET % INCHES IB/CUFT LB X % % 
ï"6" '30  7  3  3" FTeiT 97 .24  97 .24" "527  64  '22 .31" 57 .  62  
2 .0  20 .58  6 .70  90 .72  191 .22  52 .  90  32 ,32  38 .  90  
3 .0  20 .73  9 .17  90 .02  281 .59  53 .  38  32 .65  38 .  83  
4 .0  23 .52  11 .83  89 .83  371 .52  54 .  55  31 .03  43 .  12  
5 .0  27 .61  14 .90  99 .32  466 .09  50 .  36  22 .74  54 .  84  
6 .0  30 .28  18 .37  106 .02  568 .77  47 .  31  17 .03  64 .  00  
7 .0  32 .12  22 .11  105 .02  674 .29  48 .  61  16 .49  66 .  08  
8 .0  34 .08  26 .09  104 .93  779 .26  49 .  41  15 .33  68 .  98  
9 .0  37 .61  30 .3-9  106 .49  884 .97  49 .  79  12 .19  75 .  53  
10 .0  38 .80  34 .97  111 .90  994 .16  46 .  97  8 .17  82 .  60  
11 .0  39 .43  39 .67  115 .55  1107 .89  45 .  00  5 .57  87 .  62  
12 .0  40 .51  44 .46  118 .43  1224 .88  43 .  67  3 .16  92 .  76  
13 .0  41 .91  49 .41  121 .57  1344 .88  42 .  30  0 .39  99 .  08  
14 .0  41 .18  54 .39  119 .20  1465 .26  43 .  46  2 .28  94 .  76  
15 .0  41 .81  59 .37  120 .18  1584 .95  43 .  10  1 .29  97 .  00  
16 .0  40 ,20  64 .29  120 .13  1705 .10  42 .  52  2 .32  94 .  54  
17 .0  39 .94  69 .10  124 .28  1827 .31  39 .  91  -0 .03  100 .  07  
18 .0  38 .39  73 .80  126 .65  1952 .78  37 .  89  -0 .49  101 .  31  
543 
AT#11 03/22/69 
DEPTH VHC CUHVHC WD COH»D 77 VA S 
FEET % INCHES LB/COFT LB % % % 
1.0 23. 76 2.85 76.45 767 45 62. 74 38. 97 ' 37. 88 
2.0 24. 52 5.75 88.86 159. 10 55. 52 31. 00 44. 16 
3.0 19. 11 8.37 92.52 249. 79 51. 26 32. 15 37. 29 
4.0 22. 57 10.87 91.83 341. 96 52. 99 30. 41 42. 60 
5.0 25. 48 13.75 91.58 433. 66 54. 23 28. 76 46. 97 
6.0 27. 40 16.92 101.27 530. 08 49. 09 21. 70 55. 80 
7.0 32. 43 20.51 107.77 634. 61 47. 06 14. 63 68. 91 
8.0 34. 05 24.50 107.19 742. 09 48. 03 13. 98 70. 90 
9.0 35. 49 28.67 107.28 849. 32 48. 52 13. 03 73. 15 
10.0 36. 71 33.01 108.21 957. 07 48. 42 11. 70 75. 83 
11.0 37. 85 37.48 110.92 1066. 63 47. 21 9. 36 80. 17 
12.0 37. 77 42.02 109.77 1176. 97 47. 87 10. 10 78. 90 
13.0 37. 38 46.52 112.55 1288. 13 46. 04 8. 66 81. 19 
14.0 38. 25 51.06 113.98 1401. 40 45. 51 7. 26 84. 06 
15.0 38. 02 55.64 115.01 1515. 89 44. 79 6. 78 84. 87 
16.0 38. 64 60.24 116.05 1631. 43 44. 40 5. 76 87. 02 
17.0 35. 08 64.66 119.84 1749. 37 40. 77 5. 69 86. 04 
18.0 38. 87 69.10 121.54 1870. 06 41. 16 2. 30 94. 42 
19.0 40. 78 73.88 125.68 1993. 67 39. 39 -1. 40 103. 54 
20.0 40. 54 78.76 126.81 2119. 92 38. 61 -1. 93 105. 00 
21.0 40. 11 83.59 127.01 2246. 83 38. 33 -1. 78 104. 65 
22.0 39. 68 88.38 129.73 2375. 20 36. 52 -3. 16 108. 64 
544 
AT#12 03/22/69 
DEPTH VMC COHVBC WD COMWD VV VA S  
FEET % INCHES LB/COFT LB % % * 
1 .0  31 .  34  3 .  76  98 .  46  98 .  46  52 .  29  20 .  94  59 .  95  
2 .0  24 .  11  7 .  09  89 .  72  192 .  55  54 .  84  30 .  73  43 .  97  
3 .0  18 .  02  9 .  62  86 .  22  280 .  51  54 .  66  36 .  64  32 .  97  
4 .0  21 .  45  11 .  99  95 .  67  371 .  46  50 .  24  28 .  79  42 .  70  
5 .0  26 .  26  14 .  85  99 .  52  469 .  05  49 .  73  23 .  47  52 .  81  
6 .0  28 .  87  18 .  16  104 .  70  571 .  16  47 .  58  18 .  71  60 .  68  
7 .0  30 .  33  21 .  71  105 .  17  676 .  09  47 .  85  17 .  52  63 .  39  
8 .0  28 .  79  25 .  25  103 .  09  780 .  22  48 .  52  19 .  73  59 .  34  
9 .0  29 .  87  28 .  77  104 .  55  884 .  03  48 .  05  18 .  18  62 .  17  
10 .0  31 .  02  32 .  43  105 .  80  989 .  21  47 .  72  16 .  70  65 .  00  
11 .0  28 .  66  36 .  01  105 .  65  1094 .  94  46 .  92  18 .  27  61 .  07  
12 .0  30 .  55  39 .  56  115 .  22  1205 .  37  41 .  85  11 .  30  73 .  00  
13 .0  32 .  34  43 .  33  108 .  99  1317 .  48  46 .  29  13 .  95  69 .  86  
14 .0  34 .  25  47 .  33  109 .  00  1426 .  48  47 .  01  12 .  76  72 .  86  
15 .0  34 .  70  51 .  47  109 .  14  1535 .  55  47 .  09  12 .  39  73 .  69  
16 .0  35 .  56  55 .  68  110 .  50  1645 .  37  46 .  60  11 .  04  76 .  31  
17 .0  36 .  47  60 .  00  110 .  02  1755 .  63  47 .  22  10 .  76  77 .  22  
18 .0  36 .  65  64 .  39  111 .  15  1866 .  22  46 .  61  9 .  97  78 .  62  
19 .0  36 .  42  68 .  77  109 .  47  1976 .  52  47 .  54  11 .  12  76 .  60  
20 .0  37 .  32  73 .  20  110 .  85  2086 .  68  47 .  05  9 .  73  79 .  31  
21 .0  37 .  35  77 .  68  111 .  46  2197 .  83  46 .  69  9 .  34  79 .  99  
22 .0  37 .  01  82 .  14  112 .  07  2309 .  59  46 .  20  9 .  18  80 .  12  
23 .0  35 .  57  86 .  49  113 .  06  2422 .  15  45 .  05  9 .  48  78 .  95  
24 .0  42 .  02  91 .  15  120 .  33  2538 .  84  43 .  09  1 .  06  97 .  53  
25 .0  41 .  23  96 .  15  121 .  41  2659 .  71  42 .  14  0 .  91  97 .  85  
26 .0  41 .  35  101 .  10  123 .  61  2782 .  22  40 .  85  -0 .  50  101 .  22  
27 .0  41 .  40  106 .  06  124 .  84  2906 .  45  40 .  12  -1 .  28  103 .  18  
28 .0  39 .  90  110 .  94  124 .  73  3031 .  23  39 ,  63  -0 .  27  100 .  68  
29 .0  40 .  20  115 .  75  126 .  21  3156 .  70  38 .  85  -1 .  35  103 .  48  
AT# 13 03/22/69 
DEPTH VMC COMVHC WD COMWD VV VA S  
FEET % INCHES LB/COFT LB % % % 
1 .  0  30 .  67  3 .  68  98 .  53  98 .  53  51 .  99  21 .  32  58 .  99  
2 .  0  28 .  40  7 .  22  96 ,  64  196 .  11  52 .  27  23 ,  87  54 .  33  
3 .  0  26 .  55  10 .  52  97 .  42  293 .  15  51 .  10  24 ,  55  51 .  95  
4 .  0  26 .  08  13 .  68  96 .  77  390 .  25  51 .  32  25 .  24  50 .  82  
5 .  0  24 .  93  16 .  74  98 .  99  488 .  13  49 .  55  24 ,  61  50 .  33  
6 .  0  25 .  89  19 .  79  100 .  39  587 .  82  49 .  06  23 .  17  52 .  78  
7 .  0  25 .  42  22 .  87  100 .  93  688 .  48  48 .  55  23 .  13  52 .  36  
8 .  0  24 ,  31  25 .  85  101 .  76  789 .  82  47 .  64  23 .  32  51 .  04  
9 .  0  23 .  80  28 .  74  102 .  37  891 .  89  47 .  07  23 .  27  50 ,  56  
10 .  0  24 .  07  31 .  61  101 .  46  993 .  81  47 .  73  23 .  65  50 .  44  
11 .  0  24 .  37  34 .  52  101 .  14  1095 .  11  48 .  03  23 .  66  50 .  74  
12 .  0  25 .  62  37 .  52  102 .  66  1197 .  00  47 .  59  21 .  96  53 .  84  
13 .  0  25 .  42  40 .  58  101 .  20  1298 .  94  48 .  39  22 .  97  52 .  54  
14 .  0  26 .  02  43 .  67  102 .  12  1400 .  60  48 .  06  22 .  05  54 .  13  
15 .  0  28 .  42  46 .  93  112 .  84  1508 ,  08  42 .  48  14 .  06  66 .  90  
16 .  0  30 .  52  50 .  47  105 .  12  1617 .  06  47 .  95  17 .  43  63 .  66  
17 .  0  31 .  43  54 .  19  104 .  44  1721 .  84  48 .  70  17 .  27  64 .  53  
18 .  0  29 .  83  57 .  86  104 ,  00  1826 .  06  48 .  36  18 .  53  61 .  68  
19 .  0  31 .  54  61 .  55  107 .  81  1931 .  96  46 .  70  15 .  17  67 .  53  
20 .  0  33 .  93  65 .  47  108 .  51  2040 ,  13  47 .  18  13 .  25  71 .  91  
21 .  0  32 .  26  69 .  44  108 .  58  2148 ,  67  46 .  51  14 .  26  69 .  35  
22 .  0  32 .  77  73 .  35  106 .  62  2256 ,  27  47 .  89  15 .  12  68 .  42  
23 .  0  33 .  21  77 .  30  106 .  57  2362 ,  86  48 .  08  14 .  87  69 .  07  
24 .  0  33 .  89  81 .  33  108 .  31  2470 ,  30  47 .  29  13 .  40  71 .  66  
25 .  0  34 .  93  85 .  46  109 .  37  2579 .  14  47 .  04  12 .  11  74 .  25  
26 .  0  34 .  11  89 .  60  107 .  29  2687 ,  47  47 .  99  13 .  88  71 .  07  
27 .  0  36 .  15  93 .  82  110 .  17  2796 .  20  47 .  02  10 .  87  76 .  89  
28 .  0  36 .  47  98 ,  17  111 .  44  2907 .  00  46 .  37  9 ,  90  78 .  65  
29 .  0  36 .  54  102 .  56  113 .  30  3019 .  37  45 .  27  8 ,  73  80 .  71  
30 .  0  34 .  64  106 .  83  114 .  64  3133 .  34  43 .  74  9 ,  10  79 .  19  
31 .  0  40 .  84  111 .  35  121 .  58  3251 .  45  41 .  88  1 .  04  97 .  51  
32 .  0  39 .  91  116 .  20  124 .  99  3374 .  74  39 .  47  -0 .  44  101 .  11  
33 .  0  40 .  80  121 .  04  127 .  02  3500 .  75  38 .  58  -2 .  22  105 .  74  


















1 .  0  30 .  63  3 .  68  92 .  06  92 .  06  55 .  88  25 .  26  54 .  80  
2 .  0  25 .  00  7 .  01  95 .  25  185 .  72  51 .  83  26 .  83  48 .  23  
3 .  0  18 .  01  9 .  59  92 .  24  279 .  46  51 .  02  33 .  01  35 .  30  
4 .  0  17 .  94  11 .  75  94 .  37  372 .  76  49 .  70  31 .  76  36 .  10  
5 .  0  22 .  91  14 .  20  95 .  76  467 .  83  50 .  73  27 .  82  45 .  15  
6 .  0  23 .  87  17 .  01  101 .  27  566 .  35  47 .  76  23 .  90  49 .  97  
7 .  0  25 .  00  19 .  94  102 .  13  668 .  05  47 .  67  22 .  67  52 .  44  
8 .  0  24 .  65  22 .  92  103 .  45  770 .  84  46 .  74  22 .  09  52 .  74  
9 .  0  23 .  75  25 .  82  100 .  56  872 .  85  48 .  15  24 .  40  49 .  33  
10 .  0  24 .  56  28 .  72  101 .  36  973 .  81  47 .  97  23 .  41  51 .  19  
11 .  0  24 .  49  31 .  66  103 .  12  1076 .  05  46 .  88  22 .  39  52 .  24  
12 .  0  25 .  48  34 .  66  102 .  63  1178 .  92  47 .  55  22 .  07  53 .  58  
13 .  0  24 .  95  37 .  69  101 .  78  1281 .  13  47 .  87  22 .  91  52 .  13  
14 .  0  24 .  79  40 .  67  101 .  30  1382 .  67  48 .  10  23 .  31  51 .  54  
15 .  0  28 .  05  43 .  84  103 .  72  1485 .  18  47 .  86  19 .  81  58 ,  60  
16 .  0  27 .  60  47 .  18  105 .  83  1589 .  95  46 .  41  18 .  82  59 .  46  
17 .  0  27 .  84  50 ,  51  103 .  89  1694 .  81  47 .  68  19 .  84  58 .  39  
18 .  0  30 ,  24  53 .  99  113 .  10  1803 .  31  43 .  02  12 .  77  70 .  31  
19 .  0  30 .  42  57 .  63  107 .  39  1913 .  56  46 .  53  16 .  12  65 .  37  
20 .  0  28 .  29  61 .  16  105 .  14  2019 .  82  47 .  09  18 .  80  60 .  07  
21 .  0  29 .  73  64 ,  64  107 .  70  2126 .  25  46 .  09  16 .  36  64 .  51  
22 .  0  33 .  00  68 .  40  108 .  72  2234 .  46  46 .  70  13 .  71  70 .  65  
23 .  0  33 .  66  72 .  40  111 .  52  2344 .  58  45 .  26  11 .  60  74 .  37  
24 .  0  32 .  95  76 .  40  110 .  79  2455 .  74  45 .  43  12 .  48  72 .  53  
25 .  0  32 .  74  80 .  34  107 .  08  2564 .  67  47 .  60  14 .  86  68 .  78  
26 .  0  32 .  15  84 .  23  108 .  87  2672 .  65  46 .  29  14 .  15  69 .  44  
27 .  0  33 .  91  88 .  19  108 .  84  2781 .  50  46 .  98  13 .  06  72 .  19  
28 .  0  34 .  75  92 .  31  109 .  65  2890 .  75  46 .  80  12 .  06  74 .  24  
29 .  0  35 .  77  96 .  54  111 .  84  3001 .  50  45 .  86  10 .  09  78 .  00  
30 .  0  36 .  58  100 .  89  111 .  07  3112 .  95  46 .  64  10 .  06  78 .  43  
31 .  0  36 .  81  105 .  29  111 .  72  3224 .  34  46 .  33  9 .  52  79 .  45  
32 .  0  36 .  23  109 .  67  114 .  01  3337 .  20  44 .  73  8 .  50  81 .  00  
33 .  0  34 .  22  113 .  90  116 .  50  3452 .  46  42 .  46  8 .  24  80 .  59  
34 .  0  39 .  67  118 .  33  125 .  52  3573 .  47  39 .  06  -0 .  61  101 .  56  
35 .  0  40 .  59  123 .  15  127 .  10  3699 .  78  38 .  46  -2 .  14  105 .  56  
36 .  0  40 ,  34  128 .  00  127 .  77  3827 .  22  37 .  95  -2 .  38  106 .  28  
547 
AT#15 03/22/69 
DEPTH VHC COMVMC WD COMWD VV VA S  
FEET % INCHES LB/COPT LB % % % 
~i .5  "24 .54  2 .94  100l95~  "~ÎÔÔT 95  "487  21  '23767"" 50 .  90  
2 .0  16 .38  5 .40  93 .90  198 .  38  49 .  40  33 .02  33 .  16  
3 .0  15 .53  7 .31  99 .52  295 .  09  45 .  ^ 8  30 .15  33 .  99  
4 .0  17 .04  9 .27  95 .37  392 .  53  48 .  76  31 .72  34 .  95  
5 .0  18 .68  11 .41  96 .49  488 .  45  48 .  70  30 .02  38 .  36  
6 .0  19 .90  13 .73  96 .07  584 .  73  49 .  41  29 .51  40 .  28  
7 .0  19 .04  16 .06  98 .71  682 .  12  47 .  49  28 .45  40 .  08  
8 .0  22 .26  18 .54  100 .42  781 .  68  47 .  67  25 .42  46 .  68  
9 .0  22 .30  21 .21  103 .05  883 .  42  46 .  09  23 .60  48 .  37  
10 .0  22 .81  23 .92  100 .33  985 .  11  47 .  93  25 .12  47 .  59  
11 .0  22 .94  26 .66  100 .69  1085 .  62  47 .  76  24 .83  48 .  02  
12 .0  23 .56  29 .45  101 .16  1186 .  55  47 .  71  24 .16  49 .  37  
13 .0  24 .93  32 .36  101 .50  1287 .  88  48 .  03  23 .10  51 .  91  
14 .0  28 .06  35 .54  103 .82  1390 .  54  47 .  80  19 .75  58 .  69  
15 .0  32 .33  39 .17  107 .41  1496 .  15  47 .  25  14 .92  68 .  43  
16 .0  32 .29  43 .04  109 .65  1604 .  67  45 .  88  13 .59  70 .  38  
17 .0  32 .03  46 .90  110 .94  1714 .  97  44 .  99  12 .97  71 .  18  
18 .0  31 .48  50 .71  111 .94  1826 .  41  44 .  18  12 .70  71 .  25  
19 .0  36 .40  54 .78  117 .96  1941 .  36  42 .  40  6 .00  85 .  84  
20 .0  41 .14  59 .44  123 .10  2061 .  89  41 .  08  -0 .06  100 .  14  
21 .0  40 .54  64 .34  125 .55  2186 .  22  39 .  37  -1 .17  102 .  96  
548 
AT#16 03/22/69 
DEPTH VHC COMVBC WD CUMWD VV YA S  
FEET % INCHES LB/CUFT LB % X % 
1 .0  27 .62  3 .31  103 .55  103 ,55  47 .  80  20 .18  47. 78  
2 .0  20 .60  6 .21  99 .03  204 .85  47 .  88  27 .29  43 .  01  
3 .0  23 .53  8 .85  104 .  37  306 .55  45 .  76  22 .23  51 .  42  
4 .0  27 .91  11 .94  106 .61  412 .04  46 .  06  18 .15  60 .  59  
5 .0  25 .39  15 .14  104 .96  517 .83  46 .  11  20 .72  55 .  06  
6 .0  27 .40  18 .31  104 .98  622 .80  46 .  86  19 .45  58 .  48  
7 .0  29 .46  21 .72  104 .91  727 ,75  47 .  67  18 .22  61 .  79  
8 .0  29 .48  25 .25  106 .84  833 .62  46 .  52  17 .03  63 .  38  
9 .0  29 .02  28 .76  107 .58  940 .83  45 .  89  16 .88  63 .  23  
10 .  0  30 .93  32 .36  107 .70  1048 .47  46 .  54  15 .61  66 .  47  
11 .0  31 .85  36 .13  107 .74  1156 .19  46 .  86  15 .01  67 .  96  
12 .0  33 .78  40 .07  108 .72  1264 .42  47 .  00  13 .22  71 .  88  
13 .0  34 .69  44 .17  110 .38  1373 .97  46 .  34  11 .65  74 .  86  
14 .0  34 .62  48 .33  109 .17  1483 .75  47 .  04  12 .42  73 .  59  
15 .0  34 .07  52 .45  109 .09  1592 .88  46 .  89  12 .81  72 .  67  
16 .0  33 .08  56 .48  114 .88  1704 .87  43 .  01  9 .92  76 .  92  
17 .0  39 .81  60 .86  122 .42  1823 .52  40 .  99  1 .18  97 .  12  
18 .0  39 .73  65 .63  123 .69  1946 .57  40 .  19  0 .46  98 .  86  
549 
AT#17 03/22/69 
DEPTH VMC COHVMC WD CDMWD ?V VA S  
FEET % INCHES LB/COFT LB % % % 
1 .0  31 .64  3 .80  99 .07  99 .07  52 .  03  20 .39  60 .  81  
2 .0  28 .38  7 .40  105 .57  201 .39  46 .  87  18 .49  60 .  55  
3 .0  30 .27  10 .92  109 .33  308 .84  45 .  31  15 .03  66 .  82  
4 .0  32 .47  14 .68  111 .48  419 .25  44 .  84  12 .36  72 .  42  
5 .0  32 .30  18 .57  111 .03  530 .50  45 .  04  12 .75  71 .  70  
6 .0  32 .38  22 .45  110 .01  641 .03  45 .  69  13 .31  70 .  86  
7 .0  33 .28  26 .39  109 .46  750 .76  46 .  37  13 .08  71 .  78  
8 .0  34 .24  30 .44  109 .74  860 .36  46 .  55  12 .32  73 .  55  
9 .0  35 .77  34 .64  110 .88  970 .68  46 .  44  10 .67  77 .  02  
10 .0  36 .63  38 .98  110 .44  1081 .33  47 .  04  10 .41  77 .  87  
11 .0  36 .03  43 .34  110 .05  1191 .58  47 .  04  11 .01  76 .  60  
12 .0  35 .02  47 .61  111 .71  1302 .46  45 .  66  10 .63  76 .  71  
13 .0  34 .11  51 .75  113 .99  1415 .31  43 .  94  9 .83  77 .  63  
14 .0  38 .83  56 .13  119 .79  1532 .20  42 .  21  3 .38  91 .  99  
15 .0  41 .16  60 .93  123 .62  1653 .91  40 .  77  -0 .39  100 .  96  
16 .0  40 .69  65 .84  124 .96  1778 .20  39 .  79  -0 .90  102 .  27  
17 .0  42 .32  70 .82  127 .12  1904 .24  39 .  10  -3 .23  108 .  26  
550 
AT#18 03/22/69 
DEPTH 7MC CUMVMC WD COMWD VV VA S  
FEET % INCHES LB/COPT LB % % % 
1 .0  32 .48  3 .90  ^02 .09  102 .09  50 .52  18 .04  64 .29  
2 .0  30 .80  7 .69  109 .35  207 .81  45 .49  14 .69  67 .70  
3 .0  31 .27  11 .42  113 .07  319 .02  43 .42  12 .15  72 .02  
4 .0  33 .82  15 .32  116 .07  433 .59  42 .57  8 .75  79 .45  
5 .0  34 .53  19 .43  115 .32  549 .28  43 .29  8 .76  79 .76  
6 .0  35 .82  23 .65  118 .08  665 .99  42 .11  6 .29  85 .07  
7 .0  34 .52  27 .87  113 .01  781 .53  44 .68  10 .17  77 .25  
8 .0  33 .58  31 .95  111 .46  893 .77  45 .26  11 .69  74 .18  
9 .0  34 .23  36 .02  113 .10  1006 .05  44 .52  10 .29  76 .88  
10 .0  39 .61  40 .45  123 .32  1124 .26  40 .37  0 .76  98 .12  
11 .0  41 .23  45 .30  124 .07  1247 .95  40 .53  -0 .70  101 .73  
12 .0  42 .18  50 .31  125 ,34  1372 .65  40 .12  -2 .06  105 .13  
13 .0  40 .94  55 .29  124 .49  1497 .57  40 .17  -0 .78  101 .94  
14 .0  41 .02  60 .21  126 .21  1622 .92  39 .  16  -1 .87  104 .77  
551 
AT#19 03/22/69 
DEPTH vnc  CUMVMC WD CUMWD VV VA S  
FEET % INCHES LB/COPT LB % % % 
1 .0  28 .56  3 .43  103 .91  103 .91  47 .94  19 .38  59 .  Si  
2 .0  27 .32  6 .78  103 .64  207 .68  47 .64  20 .31  57 .  35  
3 .0  29 .36  10 .18  110 .47  314 .74  44 .27  14 .91  66 .  33  
U.O 33 .87  13 .97  115 .20  427 ,58  43 .11  9 .25  78 .  55  
5 .0  35 ,82  18 .16  117 .08  543 .72  42 .71  6 .90  83 .  85  
6 .0  32 .63  22 .26  112 .81  658 .66  44 .09  11 .47  74 .  00  
7 .0  39 .25  26 .57  119 .68  774 .91  42 .43  3 .18  92 .  50  
8 .0  41 .02  31 .39  123 .51  896 .50  40 .79  -0 .23  100 .  56  
9 .0  41 .00  36 .31  121 .65  1019 .08  41 .90  0 .91  97 .  84  
10 .0  41 .06  41 .23  123 .48  1141 .65  40 .82  -0 .24  100 .  58  
11 .0  40 .12  46 .11  124 .31  1265 .54  39 .97  -0 .15  100 .  39  
12 .0  39 .64  50 .89  126 .89  1391 .14  38 .23  -1 .42  103 .  71  
13 .0  
——r— 
35 .43  55 .40  126 .57  1517 .86  36 .83  1 .40  96 .  20  
552 
AT#20 03/22/69 
DEPTH VMC C0B7MC WD CUMWD VV VA S 
FEET % INCHES LB/COPT LB X X % 
1. 0 30. 67 3. 68 97. 66 97. 66 52. 52 21. 85 58. 40 
2. 0 27. 98 7. 20 92. 62 192. 79 54. 55 26. 57 51. 29 
3. 0 30. 98 10. 74 102. 08 290. 14 49. 96 18. 98 62. 01 
4. 0 32. 71 14. 56 104. 28 393. 32 49. 28 16. 57 66. 38 
5. 0 35. 72 18. 66 103. 72 497. 32 50. 76 15. 04 70. 37 
6. 0 36. 90 23. 02 116. 00 607. 18 43. 77 6. 88 84. 29 
7. 0 36. 49 27. 42 113. 89 722, 13 44. 90 8. 40 81. 28 
8. 0 36. 89 31. 83 119. 95 839. 05 41. 38 4. 49 89. 15 
9. 0 36. 98 36. 26 122. 56 960. 31 39. 84 2. 86 92. 83 
10. 0 42. 48 41. 03 125. 13 1084. 15 40. 36 -2. 12 105. 26 
11. 0 42. 02 46. 10 122. 24 1207. 83 41. 93 -0. 08 100. 20 
12. 0 37, 17 50. 85 127. 88 1332. 89 36C 69 -0. 48 101. 30 
13. 0 35. 97 55. 24 131. 53 1462. 60 34. 03 -1. 94 105. 70 
1U. 0 35. 19 59. 51 133. 62 1595. 18 32. 47 -2. 71 108. 35 
5 53 
AT#21 03/22/69 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/COFT LB % % X 
1. 0 33. 85 4, 06 99. 08 99. 08 52. 85 19. 01 64. 03 
2. 0 29. 79 7, 88 92. 74 194. 99 55. 16 25, 37 54. 00 
3. 0 25. 73 11, 21 89. 67 286. 19 55. 49 29, 75 46. 38 
4. 0 30. 54 14, 59 95. 58 378. 81 53. 73 23, 19 56. 85 
5. 0 34. 82 18, 51 96. 77 474. 99 54. 61 19, 80 63. 75 
6. 0 36. 18 22, 77 105. 87 576. 31 49. 63 13, 45 72. 90 
7. 0 39. 36 27, 30 105. 72 682. 10 50. 92 11, 56 77. 29 
8. 0 42. 34 32, 20 113. 36 791. 64 47. 42 5, 08 89. 29 
9. 0 42. 48 37. 29 119. 66 908. 15 43. 67 1, 19 97. 28 
10. 0 42, 02 42. 36 117. 94 1026. 95 44, 53 2, 51 94. 36 
11, 0 44. 81 47, 57 118. 71 1145. 28 45, 12 0. 31 99. 31 
12. 0 44, 65 52, 94 117. 25 1263. 26 45, 94 1. 29 97. 20 
13. 0 44, 88 58, 31 115. 47 1379. 62 47, 11 2, 23 95. 28 
14. 0 44, 82 63. 69 117. 68 1496. 20 45, 75 0, 93 97. 97 
15. 0 43. 46 68, 99 117. 04 1613. 56 45, 62 2. 16 95. 27 
16. 0 43, 80 74. 23 119. 75 1731. 95 44, 11 0. 31 99. 29 
17. 0 41, 47 79. 34 117. 03 1850. 34 44, 88 3. 41 92. 40 
554 
AT#01 04/19/69 
DEPTH VMC CUMVMC WD CUMWD VV VA S  
FEET % INCHES LB/CUFT LB % % % 
1 .0  36 .48  4 .38  100 .88  100 .88  52 .76  16 .28  69 .15  
1 .5  35 .17  6 .53  99 .59  151 .00  53 .05  17 .87  66 .31  
2 .0  33 .89  8 .60  93 .01  199 .15  56 .54  22 .65  59 .94  
2 .5  34 .03  10 .64  90 .39  245 .00  58 .18  24 .15  58 .49  
3 .0  34 .46  12 .69  92 .86  290 .81  56 .85  22 .39  60 .62  
3 .5  34 .99  14 .78  95 .81  337 .98  55 .27  20 .27  63 .32  
4 .0  34 .26  16 .85  97 .55  386 .32  53 .94  19 .68  63 .52  
4 .5  30 .41  18 .79  97 .74  435 .14  52 .36  21 .96  58 .06  
5 .0  27 .65  20 .53  95 .87  483 .54  52 .46  24 .81  52 .71  
5 .5  27 .61  22 .19  95 .45  531 .38  52 .70  25 .09  52 .39  
6 .0  27 .26  23 .84  96 .41  579 .34  51 .98  24 .72  52 .45  
6 .5  26 .95  25 .47  96 .26  627 .51  51 .96  25 .01  51 .87  
7 .0  26 .38  27 .07  95 .93  675 .56  51 .94  25 .56  50 .79  
7 .5  27 .88  28 .69  97 .67  723 .95  51 .46  23 .58  54 .18  
8 .0  28 .39  30 .38  97 .97  772 .86  51 .46  23 .08  55 .16  
8 .5  27 .16  32 .05  94 .24  820 .92  53 .26  26 .10  51 .00  
9 .0  26 .53  33 .66  93 .35  867 .81  53 .56  27 .03  49 .54  
9 .5  26 .48  35 .25  94 .10  914 .68  53 .08  26 .61  49 .88  
10 .0  26 .57  36 .84  95 .76  962 .14  52 .12  25 .54  50 .99  
11 .0  26 .44  40 .02  92 .86  1056 .45  53 .82  27 .39  49 .12  
12 .0  26 .85  43 .22  95 .47  1150 .61  52 .39  25 .55  51 .24  
13 .0  25 .55  46 .36  98 .85  1247 .78  49 .86  24 .31  51 .24  
14 .0  24 .68  49 .38  97 .82  1346 .12  50 .16  25 .47  49 .21  
15 .0  26 .19  52 .43  96 .44  1443 .25  51 .56  25 .37  50 .79  
16 .0  25 .55  55 .53  101 .24  1542 .09  48 .42  22 .86  52 .77  
555 
AT#02 04/19/69 
DEPTH VMC CUMVMC WO CUM WD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 35.33 4.24 100.31 100,31 52.67 17,34 67.07 
1.5 34.08 6.32 93.70 148.82 56.20 22,12 60.64 
2.0 33.43 8.35 91.58 195,13 57.23 23.81 58.40 
2.5 33.42 10.35 92.30 241.10 56.80 23.38 58.84 
3.0 32.26 12.32 95.24 287.99 54.58 22,32 59.11 
3.5 29.59 14.18 92.67 334.96 55.13 25.53 53.68 
4.0 21.58 15.71 87.51 380.01 55.23 33,64 39.08 
4.5 21.93 17.02 91.19 424.68 53.13 31.20 41.28 
5.0 25.37 18.44 94.25 471.04 52.58 27,21 48.25 
5.5 28.94 20.07 98.58 519.25 51.31 22.36 56.41 
6.0 29.09 21.81 101.00 569.14 49.90 20,81 58.29 
6.5 28.42 23.53 99.13 619.17 50,78 22.36 55.97 
7.0 28.25 25.23 100.56 669.09 49.85 21.60 56.67 
7.5 28.27 26.93 101.38 719.58 49.36 21.09 57.27 
8.0 28.96 28.65 103.85 770.89 48.13 19.16 60.18 
8.5 28.99 30.38 103.92 822.83 48.10 19,11 60.27 
9.0 28.27 32.10 102.31 874.39 48.80 20.53 57.92 
9.5 28.11 33.79 101.83 925.42 49.03 20,92 57.33 
10.0 27.44 35.46 101.95 976.36 48.70 21.26 56.34 
11.0 27.37 38.75 101.08 1077.88 49.20 21.83 55.62 
12.0 27.04 42.01 100.57 1178.70 49.38 22.35 54,75 
13.0 25.77 45.18 99.30 1278.64 49.67 23.90 51.88 
14.0 26.39 48.31 97.85 1377.21 50.79 24.40 51.96 
15.0 26.83 51.50 103.30 1477.79 47.65 20.82 56.31 
16.0 27.38 54.76 103,22 1581.05 47.91 20.53 57.15 
17.0 28.52 58,11 103.60 1684.46 48.11 19.59 59.28 
18.0 28.77 61.55 105,46 1788.99 47,08 18.31 61.11 
19.0 26.57 64.87 104.83 1894.13 46,63 20.06 56.98 
20.0 28.79 68.19 105.12 1999.11 47.29 18,51 60.87 
21.0 29.89 71.71 105,14 2104.24 47,70 17,81 62.66 
22.0 30.34 75.32 104.26 2208.94 48,40 18,06 62.69 
23.0 28.52 78.86 103.22 2312.68 48,34 19,82 59.00 
24.0 29.93 82.36 105.32 2416.95 47,61 17,67 62.87 
25.0 31.27 86.04 106.62 2522.92 47,32 16,06 66.07 
26.0 31.26 89.79 106.90 2629.68 47,15 15,89 66.30 
27.0 31.63 93.56 105,19 2735.72 48,32 16,70 65.45 
28.0 31.76 97.36 104,50 2840.56 48,79 17.03 65.09 
29.0 32.85 101.24 106,36 2945.99 48,08 15.23 68,32 
30.0 34.14 105.26 108.18 3053.26 47,46 13.32 71,94 
31.0 35.00 109.41 108.20 3161.45 47.77 12.77 73,26 
32.0 35.54 113,64 109.86 3270.48 46,98 11.44 75,66 
33.0 36.07 117.94 109.08 3379.95 47,65 llé58 75,70 
34.0 35.18 122.21 111.59 3490.28 45,79 10.62 76,82 
35.0 35.26 126.44 113.17 3602.66 44,87 9.60 78,59 
36.0 35.58 130.69 116,34 3717,42 43o07 7,49 82,60 
556 
DEPTH VMC CUMVMC WO CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
37.0 37.79 135.09 120.27 3835.72 41.53 3.74 90.99 
38.0 37.97 139.64 122.97 3957.34 39.96 1.99 95.01 
557 
AT#03 04/19/69 
DEPTH VMC CUMVMC WO CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 33.76 4.05 91.72 91.72 57.27 23.51 58.94 
1.5 34.93 6.11 91.78 137.60 57.68 22.75 60.56 
2.0 35.31 8.22 99.62 185.45 53.08 17.77 66.52 
2.5 36.21 10.36 101.64 235.76 52.20 15.99 69.37 
3.0 36.57 12.55 103.50 287.05 51.21 14.64 71.42 
3.5 36.15 14.73 105.01 339.17 50.14 13.99 72.10 
4.0 35.55 16.88 105.61 391.83 49.55 14.00 71.75 
4.5 28.90 18.81 100.47 443.35 50.15 21.24 57.63 
5.0 24.26 20.41 97.61 492.87 50.13 25.87 48.40 
5.5 24.47 21.87 97.66 541.69 50.18 25.70 48.78 
6.0 25.63 23.37 98.22 590.66 50.27 24.64 50.98 
6.5 26.78 24.95 98.49 639.84 50.54 23.76 52.98 
7.0 26.45 26.54 96.66 688.62 51.53 25.08 51.34 
7.5 26.98 28.15 99.60 737,69 49.95 22.97 54.02 
8.0 28.36 29.81 104.80 788.79 47.32 18.96 59.92 
8.5 28.80 31.52 102.21 840.54 49.06 20.26 58.70 
9.0 28.37 33.24 102.11 891.62 48.96 20.59 57.95 
9.5 28.67 34.95 101.23 942.45 49.60 20.93 57.81 
10.0 28.44 36.66 98.89 992.49 50.93 22.49 55.84 
11.0 28.99 40.11 98.68 1091.27 51.26 22.27 56.56 
12.0 27.97 43.52 102.10 1191.66 48.81 20.84 57.31 
13.0 28.24 46.90 102.25 1293.84 48.82 20.58 57.84 
14.0 28.08 50.28 101.77 1395.85 49.05 20.97 57.25 
15.0 27.31 53.60 100.27 1496.87 49.67 22.36 54.98 
16.0 27.57 56.89 102.07 1598.04 48.68 21.11 56.64 
17.0 30.82 60.40 105.26 1701.70 47.97 17.16 64.23 
18.0 30.00 64.04 103.86 1806.26 48.51 18.52 61.83 
558 
AT#04 04/19/69 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 34.11 4.09 99.40 99.40 52.76 18.65 64.65 
1.5 33.54 6.12 99.46 149.11 52.51 18.97 63.88 
2.0 33.64 8.14 98.86 198.69 52.91 19.27 63.58 
2.5 34.55 10.18 96.99 247.65 54.38 19.83 63.53 
3.0 35.64 12.29 98.65 296.56 53.79 18.15 66.26 
3.5 35.40 14.42 99.66 346.14 53.09 17.69 66.67 
4.0 34.53 16.52 100.14 396.09 52.47 17.94 65.81 
4.5 29.03 18.43 96.35 445.21 52.69 23.66 55.10 
5.0 24.37 20.03 94.41 492.90 52.10 27.74 46.77 
5.5 25.26 21,52 94.48 540.12 52.39 27.13 48.22 
6.0 26.82 23.08 98.96 588.48 50.28 23.46 53.34 
6.5 27.80 24.72 100.99 638.47 49.42 21.62 56.26 
7.0 27.53 26.38 102.23 689.27 48.57 21.04 56.68 
7.5 28.79 28.07 102.40 740.43 48.94 20.15 58.83 
8.0 29.66 29.82 104.37 792.12 48.08 18.42 61.68 
8.5 31.18 31.65 105.93 844.70 47.71 16.53 65.36 
9.0 29.68 33.47 103.94 897.16 48.34 18.67 61.39 
9.5 28.82 35.23 103.31 948.98 48.40 19.58 59.54 
lOiO 27.91 36.93 103.25 1000.62 48.10 20.18 58.03 
11.0 28.37 40.31 102.59 1103.53 48.66 20.29 58.30 
12.0 28.00 43.69 108.78 1209.22 44.78 16.78 62.52 
13.0 29.60 47.14 106.22 1316.72 46.93 17.33 63.07 
14.0 28.63 50.64 104.67 1422.17 47.51 18.87 60.27 
15.0 28.85 54.09 104.58 1526.79 47.64 18.80 60.55 
16.0 31.32 57.70 107.83 1633.00 46.61 15.29 67.20 
17.0 30.43 61.40 106.17 1740.00 47.28 16.85 64.36 
18.0 31.78 65.13 107.07 1846.62 47.24 15.46 67.27 
19.0 31.34 68.92 105.99 1953.15 47.73 16.39 65.66 
20.0 30.41 72.63 106.94 2059.61 46.81 16.40 64.97 
21.0 34.17 76.50 109.61 2167.89 46.61 12.44 73.31 
22.0 34.13 80.60 110.23 2277.81 46.22 12.09 73.84 
23.0 34.13 84.69 107.99 2386.91 47.58 13.44 71.74 
24.0 34.33 88.80 107.16 2494.49 48.15 13.82 71.30 
25.0 35.35 92.98 109.65 2602.90 47.03 11.68 75.16 
26.0 35.44 97.23 109.12 2712.28 47.38 11.94 74.79 
27.0 36.20 101.53 108.19 2820.94 48.23 12.03 75.06 
28.0 37.76 105.97 112.32 2931.20 46.32 8.56 81.51 
29.0 37.95 110.51 116.30 3045.51 43.99 6.04 86.27 
30.0 37.80 115.05 115.65 3161.48 44.33 6.53 85.28 
31.0 37.79 119.59 118.16 3278.39 42.80 5.01 88.29 
559 
AT#05 04/19/69 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 31.94 3.83 92.21 92.21 56.29 24.35 56.74 
1.5 32.31 5.76 93.47 138.63 55.67 23.35 58.05 
2.0 33.46 7.73 95.18 185.80 55.07 21.61 60.76 
2.5 34.28 9.77 95.97 233.58 54.90 20.61 62.45 
3.0 34.67 11.83 98.71 282.25 53.39 18.72 64.94 
3.5 34.60 13.91 102.14 332.47 51.29 16.69 67.46 
4.0 32.53 15.93 103.46 383.87 49.71 17.18 65.45 
4.5 28.42 17.76 103.18 435.53 48.33 19.91 58.81 
5.0 27.95 19.45 102.09 486.85 48.81 20.85 57.27 
5.5 27.19 21.10 103.36 538.21 47.76 20.56 56.94 
6.0 26.73 22.72 104.03 590.05 47.18 20.45 56.66 
6.5 30.04 24.42 111.82 644.02 43.72 13.68 68.72 
7.0 30.68 26.24 103.57 697.86 48.94 18.26 62.68 
7.5 31.74 28.12 105.23 750.06 48.34 16.60 65.66 
8.0 30.75 29.99 105.21 802.67 47.98 17.23 64.09 
8.5 29.64 31.80 103.93 854.95 48.34 18.69 61.32 
9.0 29.83 33.59 103.07 906.70 48.92 19.10 60.97 
9.5 30.45 35.40 104.03 958.48 48.58 18.13 62.68 
10.0 30.59 37.23 104.51 1010.61 48.34 17.75 63.28 
11.0 31.53 40.95 104.87 1115.30 48.48 16.95 65.03 
12.0 31.86 44.76 106.04 1220.76 47.90 16.03 66.52 
13.0 32.71 48.63 104.52 1326.04 49.14 16.43 66.57 
14.0 30.84 52.44 104.09 1430.35 48.69 17.85 63.34 
15.0 31.47 56.18 104.64 1534.71 48.60 17.12 64.77 
16.0 32.15 60.00 105.44 1639.75 48.37 16.22 66.47 
17.0 34.00 63.97 107.79 1746.37 47.65 13.65 71.36 
18.0 35.50 68.14 109.86 1855.19 46.96 11.46 75.60 
19.0 36.35 72.45 109.30 1964.77 47.62 11.27 76.33 
20.0 36.36 76.81 109.54 2074.19 47.48 11.11 76.59 
21.0 37.94 81.27 109.84 2183.88 47.90 9.95 79.22 
22.0 37.52 85.80 111.97 2294.79 46.44 8.92 80.79 
23.0 38.35 90.35 111.39 2406.47 47.11 8.76 81.41 
560 
AT#06 04/20/69 
DEPTH VMC CUMVMC WD CUMWO VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 31.73 3.81 98.11 98.11 ' 52.64 20.91 60.27 
1.5 31.73 5.71 85.07 143.90 60.53 28.80 52.42 
2.0 32.76 7.65 95.94 189.16 54. 34 21.58 60.29 
2.5 33.44 9.63 101.16 238.43 51.45 18.01 65,00 
3.0 33.38 11.64 102.90 289.45 50.37 16.98 66.28 
3.5 32.98 13.63 101.18 340.47 51.26 18.28 64.33 
4.0 30.16 15.52 102.23 391.32 49.56 19.40 60. 86 
4.5 28.20 17.27 102.74 442.56 48.51 20.31 58.14 
5.0 28.24 18.97 100.93 493.48 49.62 21.37 56.92 
5.5 29.72 20.71 102.48 544.33 49.24 19.52 60.36 
6.0 31.12 22.53 105.78 596.40 47.77 16.65 65.15 
6.5 31.49 24.41 105.35 649.18 48.17 16.68 65.37 
7.0 32.32 26.32 108.88 702.74 46.35 14.03 69,72 
7.5 33.45 28.30 108.98 757.20 46.72 13.27 71.59 
8.0 33.34 30.30 106.41 811.05 48.23 14.89 69.13 
8.5 32.83 32.28 105.64 864.06 48.51 15.67 67.69 
9.0 31.82 34,22 107.45 917.33 47.03 15.21 67.66 
9.5 32.94 36.17 109.52 971.58 46.20 13.26 71.30 
10.0 34.15 38.18 110.79 1026.65 45.89 11.74 74.41 
11,0 35.20 42.34 109.50 1136.80 47.06 11.86 74.80 
12.0 36.01 46.61 113.25 1248.18 45.10 9.10 79.83 
13.0 37.81 51.04 112.86 1361.23 46.01 8.21 82.17 
14.0 38.16 55.60 109.62 1472.47 48.11 9.95 79.32 
15.0 37.58 60.14 109.53 1582.05 47.94 10.36 78.39 
16.0 38.03 64.68 112.34 1692.98 46.41 8.38 81.94 
17.0 37.97 69.24 113.89 1806.10 45.45 7.49 83.53 
18.0 38.09 73.80 118.91 1922.50 42.47 4.38 89.69 
19.0 39.21 78.44 120.51 2042.21 41.92 2.71 93.54 
561 
AT#07 04/20/69 
DEPTH VMC CUMVMC WO CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 34.07 4.09 99.59 99.59 52,63 18,56 64,74 
1.5 34.36 6.14 98.81 149.19 53,21 18,85 64,58 
2.0 33.84 8.19 98.75 198.58 53,05 19,21 63,78 
2.5 32.80 10.19 97.81 247.73 53,23 20,43 61.63 
3.0 32.76 12.15 96.27 296.25 54,14 21,38 60.51 
3.5 33.74 14.15 94.68 343.98 55.47 21,73 60.82 
4.0 32.79 16.14 97.90 392.13 53.17 20,38 61.67 
4.5 33.28 18.13 102.48 442.22 50.59 17.30 65.79 
5.0 32.99 20.12 101.86 493.31 50.85 17,86 64,88 
5,5 32.99 22.09 102.64 544.43 50.38 17,39 65,48 
6.0 33.43 24.09 103.21 595,89 50.20 16,77 66, 60 
6.5 33.93 26.11 101.84 647.16 51,22 17,29 66,24 
7.0 35.05 28.18 103.57 698,51 50.59 15,54 69,27 
7.5 35.83 30.30 102.57 750,04 51.49 15,66 69,58 
8.0 35.79 32.45 104.33 801,77 50.41 14,62 71,00 
8.5 36.55 34.62 105.50 854,23 49.99 13,44 73,11 
9.0 37.53 36.84 106.15 907,14 49,97 12,44 75,10 
9.5 38.36 39.12 106.40 960,27 50,13 11,78 76,51 
10.0 38.37 41.42 105.66 1013,29 50,58 12,22 75,85 
11.0 38.14 46.01 108.50 1120,37 48,78 10,64 78,19 
12.0 40.15 50.71 108.97 1229,10 49,25 9,10 81,52 
13.0 40.26 55.54 105.86 1336,52 51,17 10.91 78,68 
14.0 40.99 60.41 105.77 1442,33 51,51 10,52 79,58 
15.0 40.49 65.30 104.91 1547,68 51,83 11,34 78,11 
16.0 43.98 70.37 119.03 1659,65 44,62 0,64 98,58 
17.0 42.02 75.53 122.95 1780,63 41,50 -0,52 101,25 
18.0 40.09 80.45 124.32 1904,27 39,95 -0,14 100,35 
562 
AT#08 04/20/69 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 35.88 4.31 100.67 100.67 52.66 16.78 68,14 
1.5 34.96 6.43 89.92 148.32 58.81 23.85 59.44 
2.0 34.76 8.52 95.14 194.59 55.58 20.82 62.54 
2.5 34.32 10.60 96.95 242.61 54.32 20.00 63*18 
3.0 32.67 12.61 95.87 290.81 54.35 21.68 60.11 
3.5 28.30 14.43 93.59 338.18 54.08 25.78 52.33 
4.0 21.62 15.93 89.68 383.99 53.92 32,31 40.09 
4.5 21.35 17.22 90.52 429.04 53.31 31.97 40.04 
5.0 23.89 16.58 92.20 474.72 53.26 29,37 44.86 
5.5 25.13 20.05 93.10 521.05 53.18 28,05 47.25 
6.0 25.58 21.57 95.78 568.27 51.73 26.15 49.46 
6.5 26.65 23.14 96.13 616.25 51.92 25,28 51.32 
7.0 28.82 24.80 97.89 664.75 51.68 22,86 55.77 
7.5 29.91 26.56 99.13 714.01 51.34 21,43 58,26 
8.0 31.59 28.41 100.66 763.95 51.05 19,46 61,88 
8.5 33.32 30.36 104.67 815.29 49.27 15,96 67,61 
9.0 35.83 32.43 104.94 867.69 50.06 14,23 71.58 
9.5 37.28 34.62 103.68 919.84 51.37 14,09 72.57 
10.0 38.79 36.90 105.05 972.03 51.11 12,32 75.89 
11.0 39.24 41.59 105.58 1077.34 50.96 11,72 77.00 
12.0 38.87 46.27 102.96 1181.62 52.40 13,53 74.17 
13.0 40.10 51.01 109.70 1287.95 48.79 8,69 82.18 
14.0 41.17 55.89 112.42 1399.01 47.55 6.38 86.58 
15.0 40.26 60.77 118.10 1514.27 43,77 3,51 91.98 
16.0 39.17 65.54 124.71 1635.68 39.36 0,19 99.51 
563 
AT#09 04/20/69 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 35.24 4.23 100.40 100.40 52.58 17.34 67.02 
1.5 35.41 6.35 92.23 148.56 57.58 22.18 61.49 
2.0 34.30 8.44 93.07 194.88 56.66 22.36 60.54 
2.5 28.18 10.31 89.88 240.62 56.28 28.10 50.08 
3.0 23.73 11.87 87.00 284.84 56.34 32.62 42.11 
3.5 24.18 13.31 89.59 328.99 54.95 30.76 44.01 
4.0 25.89 14.81 91.17 374.18 54.64 28.74 47.39 
4.5 27.76 16.42 94.61 420.62 53.26 25.50 52.13 
5.0 29.12 18.13 100.01 469.28 50.51 21.38 57.66 
5.5 31.60 19.95 102.15 519.82 50.15 18.56 63.00 
6.0 33.94 21.91 108.52 572.48 47.18 13,24 71.94 
6.5 34.19 23.96 113.48 627.98 44.27 10.08 77.23 
7.0 36.00 26.06 114.44 684.97 44.38 8.38 81.12 
7.5 36.79 28.25 113.59 741.97 45.19 8.40 81.41 
8.0 37.73 30.48 117.04 799.63 43.46 5.73 86.81 
8.5 38.15 32.76 118.61 858.54 42.66 4.52 89.41 
9.0 38.63 35.06 119.59 918.09 42.26 3.63 91.42 
9.5 39.66 37.41 118.73 977.67 43.17 3.51 91.87 
10.0 39.91 39.80 118.93 1037.08 43.14 3.23 92,51 
11.0 40.86 44.65 119.89 1156.49 42.92 2.06 95.21 
12.0 40.94 49.55 121.24 1277.06 42.13 1.19 97*17 
13.0 40.62 54.45 120.23 1397.79 42.62 2.00 95.30 
14.0 40.38 59.31 121.59 1518.70 41.71 1.33 96.81 
15.0 40.77 64.18 122.89 1640.94 41.07 0.30 99.28 
16.0 41.70 69.12 121.02 1762.89 42.55 0.85 97.99 
17.0 40.63 74.06 120.90 1883.85 42.22 1.59 96.24 
564 
AT#10 04/20/69 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 37.53 4.50 101.73 101.73 52.64 15.12 71.28 
1.5 37.20 6.74 102.14 152.69 52.27 15.07 71.17 
2.0 36.11 8.94 100.41 203.33 52.90 16.80 68.25 
2.5 35.32 11.09 98.61 253.09 53.70 18.38 65.78 
3.0 34.35 13.18 98.52 302.37 53.38 19.03 64.35 
3.5 27.98 15.05 95.54 350.88 52.78 24.80 53.01 
4.0 22.20 16.55 89.01 397.02 54.55 32.35 40.70 
4.5 23.89 17.93 89.43 441.63 54.93 31.04 43.48 
5.0 25.60 19.42 98.06 488.50 50.36 24.76 50.84 
5.5 28.63 21.05 103.19 538.82 48.40 19.77 59.15 
6.0 29.77 22.80 105.71 591.04 47.31 17.54 62.93 
6.5 30.67 24.61 105.57 643.86 47.73 17.06 64.26 
7.0 31.29 26.47 104.50 696.38 48.61 17.32 64.37 
7.5 32.C 9 28.37 104.50 748.63 48.91 16.82 65.61 
8.0 33.11 30.33 104.32 800.84 49.41 16.30 67.01 
8. 5 34,84 32.37 102.86 852.63 50.94 16.10 68.39 
9.0 36.58 34.51 105.85 904.81 49.79 13.21 73.46 
9.5 38.19 36.75 109.19 958.57 48.38 10.19 78.93 
10.0 39.09 39.07 112.08 1013.89 46.97 7.88 83.22 
11.0 39.60 43.79 115.66 1127.76 45.00 5.40 88.01 
12.0 40.27 48.58 118.28 1244.73 43.67 3.40 92.22 
13.0 41.95 53.52 121.60 1364.67 42.30 0.35 99.18 
14.0 42.10 58.56 119.77 1485.35 43.46 1.36 96.87 
15.0 42.47 63.63 120.59 1605.53 43.10 0.63 98.53 
16.0 41.35 68.66 120.85 1726.25 42.52 1.17 97.25 
17.0 40.52 73.58 124.65 1849.00 39.91 -0.61 101.53 
18.0 40.19 78.42 127.78 1975.21 37.89 -2.29 106.05 
19.0 39.21 83.18 128.88 2103.54 36.86 -2.35 106.37 
565 
AT#11 04/20/69 
DEPTH VMC CUMVMC WD CUM WD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 34.89 4.19 83.39 83.39 62.74 27.85 55,62 
1.5 35.25 6.29 86.42 125.84 61.04 25,79 57,75 
2.0 34.43 8.38 95.04 171.21 55.52 21,09 62,01 
2.5 31.99 10.37 100.97 220.21 51.01 19,02 62.72 
3.0 33.28 12.33 101.36 270.80 51.26 17.98 64.93 
3.5 30.81 14.26 99.41 320.99 51.51 20,70 59.81 
4.0 25.60 15.95 93.71 369.27 52.99 27.39 48.31 
4.5 25.16 17.47 92.88 415.92 53.33 28.16 47.19 
5.0 26.01 19.01 91.91 462.11 54.23 28.22 47.96 
5.5 28.12 20.63 93.19 508.39 54.26 26.14 51,83 
6.0 30.73 22.39 103.35 557.52 49.09 18.36 62.59 
6.5 31.59 24.26 107.34 610.20 47.01 15.42 67.19 
7.0 33.29 26.21 108.31 664.11 47.06 13.77 70.73 
7.5 34.64 28.25 107.48 718.06 48.07 13.43 72,06 
8.0 35.68 30.36 108.21 771.98 48.03 12.35 74,29 
8.5 35.50 32.49 108.59 826.18 47.73 12.22 74.39 
9.0 36.95 34.67 108.19 880.38 ,48.52 11.57 76.16 
9.5 37.31 36.90 107.20 934.22 49.25 11.94 75.77 
10.0 37.26 39.13 108.55 988.16 48.42 11.16 76.95 
11.0 38.23 43.66 111.15 1098.01 47.21 8.98 80.98 
12.0 38.93 48.29 110.49 1208.83 47.87 8.94 81,32 
13.0 38.12 52.91 113.02 1320.59 46.04 7.92 82.79 
14.0 38.30 57.50 114.01 1434.10 45.51 7.21 84.16 
15.0 38.53 62.11 115.34 1548.77 44.79 6.26 86.03 
16.0 37.68 66.68 115.45 1664.17 44.40 6.72 84.87 
17.0 35.60 71.08 120.17 1781.98 40.77 5.16 87.33 
18.0 41.71 75.72 123.32 1903,72 41.16 -0.55 101.33 
19.0 40.77 80.67 125.67 2028.21 39.39 -1.39 103.52 
20.0 41,12 85.58 127.18 2154.64 38.61 -2,51 106.51 
21.0 39.57 90.42 126.67 2281.56 38.33 -1.24 103,23 
22.0 39,10 95.14 129.37 2409.58 36.52 -2,58 107.05 
5 66 
AT#12 04/20/69 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 35.23 4.23 100.88 100.88 52.29 17.06 67.38 
1.5 34.15 6.31 99.05 150.87 52,99 18.83 64,46 
2.0 32.99 8.32 95.25 199.44 54.84 21.86 60.15 
2.5 31.95 10.27 93.07 246.52 55.78 23.83 57.28 
3.0 31.31 12.17 94.51 293.42 54.66 23.35 57.28 
3.5 27.05 13.92 95.09 340.82 52.70 25.65 51.33 
4.0 20.64 15.35 95.17 388.38 50.24 29.60 41,08 
4.5 21.56 16.62 96.67 436.34 49.68 28.12 43.41 
5.0 24.40 18.00 98.36 485.10 49.73 25.32 49.08 
5.5 26.69 19.53 101.63 535.09 48.62 21.92 54.90 
6.0 27.65 21.16 103.93 586.48 47.58 19.93 58,11 
6.5 28.64 22.85 104.63 638.62 47.53 18.89 60.25 
7.0 29.57 24.59 104.69 690.95 47.85 18.28 61,79 
7.5 30.68 26.40 104.31 743.20 48.49 17.82 63.26 
8.0 28.94 28.19 103.18 795.08 48,52 19.59 59.63 
8.5 29.10 29.93 104.02 346.87 48.08 18.98 60.53 
9.0 29.22 31.68 104.14 898.91 48,05 18.83 60.82 
9.5 29.69 33.45 103.74 950.89 48.46 18.78 61.25 
10.0 30.45 35.25 105.45 1003.19 47.72 17.27 63.81 
11,0 32.45 39.03 108.02 1109.92 46.92 14.47 69.16 
12.0 30.80 42.82 115.38 1221.62 41.85 11.04 73.61 
13.0 31.11 46.54 108.22 1333.42 46.29 15.18 67.20 
14.0 33.09 50.39 108.28 1441.67 47.01 13.91 70,40 
15.0 34.35 54,43 108.93 1550.27 47,09 12.74 72,95 
16.0 35.40 58.62 110.40 1659.94 46,60 11.20 75,97 
17.0 35.49 62.87 109.41 1769.84 47,22 11.74 75,14 
18.0 37.24 67.24 111.52 1880.31 46.61 9.37 79.90 
19.0 37.36 71.71 110.05 1991.10 47.54 10.18 78,58 
20.0 37.32 76.19 110.85 2101.55 47.05 9.73 79,33 
21.0 37.77 80.70 111.72 2212.83 46.69 8.92 80.89 
22.0 37.17 85.20 112.16 2324.77 46.20 9.03 80.46 
23.0 35.48 89.55 113.00 2437.35 45.05 9.57 78.75 
24.0 37.98 93.96 117.81 2552.76 43.09 5.10 88.15 
25.0 41.51 98.73 121.59 2672.46 42.14 0.62 98.52 
26.0 41.03 103É68 123.41 2794.95 40.85 -0.18 100.43 
27,0 41.69 108.65 125.02 2919.17 40.12 -1.56 103.89 
28.0 41.08 113.61 125.46 3044.41 39.63 -1.45 103.65 
29.0 40.26 118.49 126.24 3170.26 38.85 -1.41 103.64 
30.0 40.26 123.32 126.17 3296.47 38,89 -1.37 103.53 
567 
AT#13 04/20/69 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 32.28 3.87 99.54 99.54 51.99 19.71 62.10 
1.5 32.99 5.83 97.16 148.71 53.70 20.70 61.45 
2.0 33.97 7.84 100.12 198.03 52.27 18.31 64.98 
2.5 34.23 9,89 102.34 248.64 51.03 16.80 67.07 
3.0 34.18 11.94 102.19 299.77 51.10 16.92 66.88 
3.5 31.72 13.92 100.12 350.35 51.43 19.70 61.69 
4.0 27.75 15.70 97.82 399.83 51.32 23.57 54.08 
4.5 25.84 17.31 98.35 448.87 50.28 24.43 51.40 
5.0 25.70 18.85 99.47 498.32 49.55 23.84 51.88 
5.5 25.84 20.40 99.62 548.10 49.51 23.67 52.20 
6.0 25.35 21.94 100.05 598.01 49.06 23.71 51.68 
6.5 26.82 23.50 100.49 648.15 49.35 22.53 54.35 
7.0 25.28 25.07 100.85 698.48 48.55 23.27 52.07 
7.5 25.41 26.59 103.53 749.58 46.98 21.57 54.08 
8.0 26.89 28.16 103.37 801.30 47.64 20.74 56.46 
8.5 24.45 29.70 103.11 852.92 46.87 22.43 52.16 
9.0 25.26 31.19 103.28 904.52 47.07 21.81 53.67 
9.5 24.48 32.68 102.69 956.01 47.14 22.66 51.94 
10.0 25.05 34.17 102.07 1007.20 47.73 22.67 52.50 
11.0 25.21 37.18 101.66 1109.07 48.03 22.82 52.48 
12.0 26.31 40.27 103.09 1211.44 47.59 21.28 55.29 
13.0 26.31 43.43 101.75 1313.86 42.39 22.09 54.36 
14.0 26.38 46.59 102.34 1415.91 48.06 21.69 54.38 
15.0 28.53 49.88 112.91 1523.54 42.48 13.96 67.15 
16.0 29.37 53.36 104.40 1632.19 47.95 18.58 61.25 
17.0 32.65 57.08 105.21 1736.99 48.70 16.05 67,05 
18.0 29.98 60.84 104.10 1841.64 48.36 18.38 62.00 
19.0 30.10 64.44 106.91 1947.15 46.70 16.61 64.45 
20.0 32.54 68.20 107.64 2054.42 47.18 14.65 68.96 
21.0 32.91 72.13 108.99 2162.74 46.51 13.60 70.76 
22.0 34.00 76.14 107.38 2270.92 47.89 13.89 70.99 
23.0 33.92 80.22 107.02 2378.13 48.08 14.16 70.55 
24.C 34.00 84.29 108.37 2485.82 47.29 13.29 71.89 
25.0 34.62 88.41 109.17 2594.59 47.04 12.43 73.59 
26.0 33^62 92.50 106.99 2702.67 47.99 14.37 70.06 
27.0 37.18 96.75 110.81 2811.57 47.02 9.84 79.08 
28.0 36.84 101.19 111.67 2922.81 46.37 9.54 79.44 
29.0 37.34 105.64 113.80 3035.54 45.27 7.93 82.48 
30.0 34.99 109.98 114.86 3149.88 43.74 8.75 79.99 
31.0 39.67 114.46 120.86 3267.73 41.88 2.21 94.72 
32.0 40.80 119.29 125.55 3390.94 39.47 -1.33 103.37 
33.0 41.55 124.23 127.48 3517.46 38.58 -2.96 107.68 
568 
AT#14 04/20/69 
DEPTH VMC CUMVMC WO CUMWO VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 32.83 3.94 93.44 93.44 55.88 23.05 58.75 
1.5 33.06 5.92 98.71 141.48 52.78 19.72 62.64 
2.0 33.49 7.91 100.55 191.29 51.83 18.34 64,62 
2.5 34.74 9.96 101.66 241,84 51.63 16.89 67,28 
3.0 33.87 12.02 102.13 292.79 51.02 17.15 66,39 
3.5 24.79 13,78 98.50 342,95 49.79 24.99 49,80 
4.0 18.00 15.06 94.41 391.18 49.70 31.70 36.22 
4.5 18.01 16.14 94.73 438.46 49.51 31.50 36.38 
5.0 19.80 17.28 93.83 485.60 50.73 30.93 39.04 
5.5 22.82 18.56 96.78 533.25 50.08 27.27 45.56 
6.0 24.71 19.98 101.80 582.90 47.76 23.05 51.74 
6.5 24.17 21.45 102.73 634.03 46.99 22.82 51.44 
7.0 25.12 22.93 102.21 685.27 47.67 22.55 52.70 
7.5 25.66 24.45 103.92 736.80 46,84 21.18 54.79 
8.0 24.47 25.95 103.34 788.61 46,74 22.27 52.36 
8.5 25.18 27.44 101.39 839.80 48,19 23.00 52.26 
9.0 24.45 28.93 101.00 890.40 48.15 23.70 50.78 
9.5 24.12 30.39 101.20 940.95 47.90 23.78 50.36 
10.0 24.18 31.84 101.12 991.52 47.97 23.80 50.40 
11.0 25.64 34.83 103.84 1094.00 46.88 21.24 54.69 
12.0 24.83 37.86 102.23 1197,03 47.55 22.72 52.22 
13.0 24.58 40.82 101.55 1298.92 47.87 23.28 51.36 
14.0 24.05 43.74 100.84 1400.12 48.10 24.04 50.01 
15.0 26.92 46.80 103.02 1502.04 47.86 20.94 56.25 
16.0 28.47 50.12 106.37 1606.74 46.41 17.95 61.33 
17.0 28.98 53.57 104.60 1712.23 47.68 18.70 60.78 
18.0 28.96 57.04 112.30 1820.68 43.02 14.05 67,33 
19.0 30.82 60.63 107.64 1930,65 46.53 15.71 66.23 
20.0 30.26 64.30 106.37 2037.66 47.09 16.83 64.25 
21.0 28.86 67.84 107.16 2144,43 46.09 17.23 62.63 
22.0 32.41 71.52 108.35 2252,18 46.70 14.30 69.39 
23.0 32.43 75.41 110.76 2361,74 45.26 12.83 71.66 
24.0 33.11 79.34 110.89 2472.56 45.43 12.33 72.86 
25.0 32.79 83.30 107.11 2581,56 47.60 14.81 68.89 
26.0 32.84 87.23 109.30 2689,76 46.29 13.46 70.93 
27.0 33.29 91.20 108.45 2798,64 46.98 13.69 70. 86 
28.0 35.16 95.31 109.91 2907,82 46.80 11.64 75.12 
29.0 34.87 99.51 111.28 3018,41 45.86 11.00 76.02 
30.0 37.16 103.83 111.43 3129.76 46.64 9.48 79.68 
31.0 37.83 108.33 112.36 3241,65 46.33 8.50 81.65 
32.0 37.78 112.87 114.97 3355,32 44.73 6.95 84.46 
33.0 36.76 117.34 118.09 3471.85 42.46 5.70 86.58 
34.0 36.65 121.74 123.64 3592.71 39.06 2.41 93.84 
35.0 40.93 126.40 127.31 3718.19 38.46 -2.48 106.44 
36.0 40.41 131.28 127,82 3845O75 37.95 -2,46 106.47 
569 
AT#00 06/20/69 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 27.94 3.35 98,26 98,26 51.12 23,18 54,66 
1.5 28.92 5,06 89,79 145,27 56.61 27,69 51.08 
2.0 29.72 6.82 92.36 190.81 55.36 25.64 53.68 
2.5 30.13 8,61 94.82 237,61 54.03 23,90 55.77 
3.0 30.57 10,43 96.22 285,36 53.35 22.78 57.30 
3.5 30.27 12,26 95.92 333,40 53.42 23.15 56,66 
4.0 29.91 14,06 94,00 380,88 54.44 24.53 54. 94 
4.5 29.28 15,84 90.74 427,06 56.17 26,89 52.13 
5.0 28.60 17,58 87.03 471,51 58.16 29,56 49.17 
5.5 27.05 19,25 86.46 514,88 57.92 30,88 46,69 
6.0 25.85 20,83 87.86 558,46 56.62 30,77 45.66 
6.5 24.47 22,34 88.28 602,50 55.85 31,38 43.81 
7.0 22.86 23.76 87,76 646,51 55.55 32,70 41.14 
7.5 22.41 25.12 88,52 690,58 54,92 32,52 40.80 
8,0 23,23 26.49 88,60 734,85 55.19 31,96 42.09 
8.5 23.75 27.90 89,65 779,42 54.75 31,00 43.38 
9.0 22.71 29.29 90,37 824.42 53.92 31,21 42.12 
9.5 22.29 30.64 90,56 869.65 53.65 31,36 41.54 
10.0 22.53 31.99 91,38 915.14 53.24 30.71 42.32 
11.0 22.43 34.68 92,41 1007.03 52.58 30.15 42.65 
12.0 21.73 37,33 92.91 1099,69 52.01 30.28 41.79 
13.0 19.27 39,79 91,30 1191,79 52.06 32.79 37.02 
14.0 18.48 42,06 90,70 1282,80 52.12 33,64 35.46 
15.0 19.51 44,34 92,24 1374,27 51.58 32,07 37.82 
16.0 19.47 46,68 93,14 1466,96 51,02 31,55 38.16 
17,0 21,01 49,11 93,56 1560,31 51,35 30.34 40.91 
18.0 21.38 51,65 95,12 1654,65 50»54 29,17 42.29 
19.0 21,09 54,20 94,68 1749,55 50,70 29,61 41.60 
570 
AT#01 06/20/69 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 29.81 3.58 96.72 96,72 22,95' iôTiô 
1.5 28.76 5.33 95.58 144.80 53.05 24,29 54,21 
2.0 29.00 7.07 89.95 191,18 56,54 27,55 51,28 
2.5 29.91 8.83 87,81 235,62 58.18 28,27 51,40 
3.0 30.91 10.66 90.65 280,24 56.85 25,94 54,37 
3.5 31.66 12.54 93.73 326,33 55.27 23,60 57,29 
4.0 32.82 14.47 96.65 373,92 53.94 21,11 60,85 
4.5 32.77 16.44 99.22 422,89 52.36 19.60 62,58 
5.0 31.37 18.36 98.20 472,24 52.46 21,08 59,81 
5.5 30.18 20.21 97.05 521,06 52.70 22,52 57,27 
6.0 28.79 21.98 97.36 569,66 51.98 23,20 55,37 
6.5 28.04 23.68 96.94 618,24 51.96 23.91 53,97 
7.0 27.24 25.34 96.47 666,59 51,94 24.70 52.45 
7.5 28,33 27.01 97.95 715,19 51,46 23.12 55.06 
8.0 28.98 28.73 98,34 764,27 51,46 22,49 56,31 
8.5 28.25 30.44 94.92 812,58 53,26 25.01 53,04 
9.0 26,72 32.09 93.46 859,68 53,56 26,84 49.88 
9.5 26.58 33.69 94,17 906,58 53,08 26,50 50.08 
10.0 26.88 35.30 95.95 954,11 52,12 25.24 51.57 
11.0 27.03 38.53 93.23 1048,70 53,82 26,79 50.22 
12.0 26.92 41.77 95.52 1143.07 52,39 25,48 51.37 
13.0 25.93 44.94 99,09 1240,38 49,86 23,93 52.01 
14.0 25.17 48.00 98,13 1338,99 50,16 24,98 50.19 
15.0 26.17 51.09 96,43 1436,27 51,56 25,39 50.76 
16.0 26.14 54.22 101,61 1535,29 48,42 22,28 53.99 
571 
AT#02 06/20/69 
DEPTH VMC CUMVMC WO CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 26.83 3.22 95.01 95.01 52167' ' 25'J83~ 50.95 
1.5 26.95 4.83 89.24 141.08 56.20 29.25 47.95 
2.0 27.33 6.46 87.78 185.33 57.23 29.90 47.76 
2.5 28,02 8.12 88.93 229.51 56.80 28.78 49.33 
3.0 28.28 9.81 92.75 274.93 54.58 26.30 51.81 
3.5 29.02 11.53 92.31 321.19 55.13 26.11 52.63 
4.0 28.04 13.24 91.54 367.15 55.23 27.19 50.77 
4.5 25.99 14.86 93.71 413.47 53.13 27.15 48,91 
5.0 24.63 16.38 93.79 460.34 52.58 27.94 46.85 
5.5 28.09 17.96 98.05 508.30 51.31 23.22 54. 74 
6.0 29.00 19.68 100.95 558.05 49.90 20.89 58.13 
6.5 29.07 21.42 99.53 608.17 50.78 21.71 57.24 
7.0 28.38 23.14 100.64 658.21 49.85 21.47 56.93 
7.5 28.53 24.85 101.54 708.76 49.36 20.83 57.81 
8.0 28.79 26.57 103.74 760.08 48.13 19.34 59.82 
8.5 28.44 28.28 103.58 811.91 48.10 19.65 59.14 
9.0 29.14 30.01 102.85 863.52 48.80 19.66 59.72 
9.5 28.09 31.73 101.82 914.69 49.03 20,94 57.29 
10.0 27.96 33.41 102.27 965.71 48.70 20.74 57.41 
11.0 27.02 36.71 100.86 1067.28 49.20 22.18 54.92 
12.0 26.83 39.94 100.44 1167.93 49.38 22.55 54.34 
13.0 26.22 43.12 99.58 1267.94 49.67 23.45 52.79 
14.0 26.90 46.31 98.17 1366.82 50.79 23.89 52.97 
15.0 26.58 49.52 103.15 1467.47 47.65 21.07 55.78 
16.0 27.99 52.79 103.60 1570.85 47.91 19.92 58.43 
17.0 28.27 56.17 103.44 1674.36 48.11 19.85 58.75 
18.0 28.45 59.57 105.27 1778.72 47.08 18.63 60.44 
19.0 27.43 62.93 105.36 1884.03 46.63 19.20 58.82 
20.0 28.60 66.29 105.00 1989.22 47,29 18.69 60.47 
21.0 30.59 69.84 105.58 2094.51 47.70 17.11 64.13 
22.0 30.44 73.50 104.32 2199.46 48.40 17.96 62.89 
23.0 29.07 77.07 103.56 2303.40 48.34 19.27 60.14 
24.0 31.20 80.69 106.11 2408.23 47.61 16.40 65.55 
25.0 30.90 84.41 106.39 2514.48 47.32 16.42 65.30 
26.0 31.19 88.14 106.85 2621.11 47.15 15.96 66.15 
27.0 32.11 91.94 105.49 2727.28 48.32 16.22 66.44 
28.0 31.49 95.75 104.33 2832.18 48.79 17.31 64.53 
29.0 32.70 99.60 106.26 2937.48 48.08 15.38 68.01 
30.0 34.37 103.63 108.33 3044.77 47.46 13.09 72.42 
31.0 34.60 107.77 107.95 3152.91 47.77 13.18 72,41 
32.0 35.66 111.98 109.93 3261.85 46.98 11.32 75.91 
33.0 36.80 116.33 109.54 3371.58 47.65 10.84 77.24 
34.0 36.04 120.70 112.13 3482.41 45.79 9.76 78.70 
35.0 35.94 125.02 113.60 3595.27 44.87 8.92 80.11 




DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
37.0 36.99 133.65 119.77 3828.25 41.53 4.54 89.07 
38.0 38.14 138.16 123.08 3949.68 39.96 1.82 95.45 
573 
AT#03 06/20/69 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 27.17 3.26 87.61 87.61 57.27 30,10 47.44 
1.5 29.00 4.95 88.07 131.53 57.68 28.69 50.27 
2.0 30.47 6.73 96.60 177.70 53.08 22.61 57.41 
2.5 31.81 8.60 98.89 226.58 52.20 20.40 60.93 
3.0 32.61 10.53 101.03 276.55 51.21 18.60 63.67 
3.5 33.52 12.51 103.36 327.65 50.14 16,62 66.85 
4.0 33.58 14.53 104.38 379.59 49.55 15,97 67.77 
4.5 33.29 16.53 103.21 431.49 50.15 16.85 66.39 
5.0 29.93 18,43 101.14 482,58 50.13 20.20 59.70 
5.5 27.56 20.15 99.59 532.76 50.18 22.61 54.93 
6.0 27.01 21.79 99.08 582.43 50.27 23,27 53.72 
6.5 27.10 23.41 98.69 631.87 50.54 23,44 53.62 
7.0 27.00 25.04 97.00 680.79 51.53 24,53 52.39 
7.5 27.12 26.66 99.69 729.96 49.95 22,83 54.30 
8.0 28.06 28.32 104.62 781.04 47.32 19,27 59.29 
8.5 28.37 30.01 101.94 832.68 49.06 20,69 57.83 
9.0 27.88 31.70 101.80 883.61 48.96 21.08 56.94 
9.5 27.86 33.37 100.73 934.24 49.60 21.74 56.18 
10.0 27.75 35.04 98.47 984.04 50.93 23.18 54.49 
11=0 27.86 38.37 97.98 1082.26 51.26 23,40 54.35 
12.0 27.47 41.69 101.78 1182.14 48.81 21.34 56.28 
13.0 29.63 45.12 103.12 1284.59 48.82 19.19 60.69 
14.0 28.04 48.58 101.75 1387.02 49.05 21.01 57.16 
15.0 27.54 51.91 100,42 1488.11 49.67 22.13 55.45 
16.0 27.57 55.22 102.06 1589.35 48.68 21.11 56.63 
17.0 29.85 58.67 104.66 1692.71 47.97 18,12 62.23 
18.0 29.47 62.23 103.53 1796.80 48.51 19.04 60.75 
574 
AT#04 06/21/69 
DEPTH VMC CUMVMC WO CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 22.16 2.66 91.94 91.94 "52T76~ 'iÔTôÔ"" 42I0Ô 
1.5 25.06 4.08 94.17 138.46 52.51 27.45 47.72 
2.0 26.54 5.62 94.43 185.61 52.91 26.37 50.16 
2.5 27.97 7.26 92.88 232.44 54.38 26.42 51.43 
3.0 29.47 8.98 94.80 279.36 53.79 24.32 54.79 
3.5 31.00 10.80 96.92 327.29 53.09 22.09 58.40 
4.0 32.05 12.69 98.60 376.17 52.47 20.42 61.09 
4.5 31.55 14.60 97.92 425.30 52.69 21.14 59.88 
5.0 28.99 16.41 97.29 474.10 52.10 23.12 55.63 
5.5 29.12 18.16 96.89 522.64 52.39 23.27 55.58 
6.0 29.93 19.93 100.89 572.09 50.28 20.35 59.52 
6.5 30.22 21.73 102.49 622.94 49.42 19.20 61.14 
7.0 28.82 23.50 103.03 674.32 48.57 19.75 59.33 
7.5 29.61 25.25 102.92 725.81 48.94 19.32 60.51 
8.0 30.79 27.07 105.07 777.80 48.08 17.29 64.04 
8.5 31.61 28.94 106.19 830.62 47.71 16.10 66.25 
9.0 30.10 30.79 104.20 883,22 48.34 18.24 62.27 
9.5 29.10 32.57 103.49 935.14 48.40 19.30 60.13 
10.0 27.99 34.28 103.30 986.84 48.10 20.10 58.20 
11,0 27.87 37.63 102.28 1089.63 48.66 20.79 57.27 
12.0 28.64 41.02 109.18 1195.36 44.78 16.14 63.95 
13.0 30.09 44.54 106.53 1303.21 46.93 16.85 64.11 
14.0 28.44 48.06 104.54 1408.74 47.51 19.07 59.85 
15.0 29.14 51.51 104.76 1513.40 47.64 18,50 61.16 
16.0 31.08 55.12 107.68 1619.62 46.61 15,53 66.69 
17.0 30.93 58.84 106.48 1726.70 47.28 16,35 65.43 
18,0 31.78 62.61 107.07 1833.48 47.24 15.46 67.27 
19.0 31.22 66.39 105.92 1939.98 47.73 16.51 65.42 
20.0 30.84 70.11 107.20 2046.54 46.81 15.97 65.88 
21.0 34.21 74.01 109.63 2154.96 46.61 12.40 73.39 
22.0 33.73 78.09 109.98 2264.76 46.22 12.49 72.99 
23.0 34.56 82.19 108.26 2373.88 47.58 13.01 72.64 
24.0 34.32 86.32 107.15 2481.59 48.15 13.83 71.28 
25.0 34.87 90.47 109.35 2589.84 47.03 12.16 74.15 
26.0 35.88 94.72 109.40 2699.21 47.38 11.50 75.73 
27.0 36.54 99.06 108.40 2808.12 48.23 11.69 75.76 
28.0 37.57 103.51 112.20 2918.42 46.32 8.75 81.10 
29.0 37.03 107.98 115.73 3032.38 43.99 6.96 84.18 
30.0 38.58 112.52 116.14 3148.32 44.33 5.74 87.04 
31.0 37.70 117.10 118.11 3265.44 42.80 5.10 88.08 
57b 
AT#05 06/21/69 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES tB/CUFT LB % % % 
1.0 20.71 2.48 85.20 85.20 56.29 35.58 36.78 
1.5 23.31 3.81 87.86 128.46 55.67 32.35 41.88 
2.0 25.76 5.28 90.38 173.02 55.07 29.30 46.79 
2.5 2 8.09 6.89 92.11 218.64 54.90 26.81 51.17 
3.0 30.69 8.66 96.23 265.73 53.39 22,69 57,49 
3.5 32.05 10.54 100.55 314.93 51.29 19.23 62.50 
4.0 32.07 12.46 103.17 365.86 49.71 17.64 64.51 
4.5 30.38 14.34 104.40 417.75 48.33 17.95 62.86 
5.0 30.41 16.16 103.62 469.75 48.81 18.40 62.30 
5.5 29.55 17.96 104.83 521.87 47.76 18.21 61.88 
6.0 28.92 19.71 105.40 574.42 47.18 18.26 61.30 
6.5 32.09 21.54 113.09 629.05 43.72 11.63 73.41 
7.0 32.28 23.47 104.57 683.46 48.94 16,66 65.95 
7.5 33.58 25.45 106.37 736.20 48.34 14.77 69,46 
8.0 31.94 27.42 105.95 789.28 47.98 16.04 66.56 
8.5 31.13 29.31 104.85 841.98 48.34 17.21 64.40 
9.0 30.93 31.17 103.76 894.13 48.92 17.99 63.22 
9.5 31.51 33.04 104.69 946.25 48.58 17,07 64.87 
10.0 31.32 34.93 104.96 998.66 48.34 17,03 64.78 
11.0 32.23 38.74 105.31 1103.80 48.48 16.24 66.49 
12.0 32.13 42.60 106.21 1209.56 47.90 15.76 67.09 
13.0 32.85 46.50 104.61 1314.97 49.14 16.28 66.87 
14.0 31.45 50.36 104.48 1419.51 48.69 17.23 64,60 
15.0 31.46 54.13 104.63 1524.07 48.60 17.14 64.73 
16.0 32.72 57.99 105.80 1629.28 48.37 15.65 67.65 
17.0 34.79 62.04 108.28 1736.32 47.65 12.85 73.02 
18.0 36.23 66.30 110.31 1845.62 46.96 10.73 77.14 
19.0 37.31 70.71 109.90 1955.73 47.62 10.30 78.36 
20.0 37.04 75.17 109.96 2065.66 47,48 10.44 78.01 
21.0 39.10 79.74 110.56 2175.92 47.90 8.79 81.64 
22.0 38.41 84.39 112.53 2287.47 46.44 8.03 82.70 
23.0 38.89 89.03 111.73 2399.59 47.11 8.22 82.55 
576 
AT#06 06/21/69 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 13.29 1.60 86.61 86.61 52.64 39.35 25.25 
1.5 19.74 2.59 77.59 127.65 60.53 40.79 32.61 
2.0 24.05 3.90 90.50 169.68 54.34 30.30 44.25 
2.5 28.11 5.46 97.83 216.76 51.45 23.33 54.65 
3.0 28.67 7.17 99.96 266.21 50.37 21.69 56.93 
3.5 30.39 8.94 99.56 316.09 51.26 20.87 59.29 
4.0 30.74 10.77 102.59 366.63 49.56 16.82 62.02 
4.5 30.70 12.62 104.30 418.35 48.51 17.81 63.28 
5.0 31.06 14.47 102.69 470.10 49.62 18.56 62.59 
5.5 31.29 16.34 103.45 521.63 49,24 17.96 63.53 
6.0 32.52 18.25 106.65 574.16 47.77 15.26 68.06 
6.5 32.84 20.21 106.19 627.37 48.17 15.33 68.17 
7.0 33.68 22.21 109.74 681.35 46.35 12.67 72.67 
7.5 35.19 24.28 110.07 736.30 46.72 11.53 75.32 
8.0 35.88 26.41 108.00 790.82 48.23 12.34 74.40 
8.5 35.53 28.55 107.32 844.65 48.51 12.98 73.25 
9.0 34.27 30.64 108.98 898.72 47.03 12.76 72.87 
9.5 34.32 32.70 110.38 953.56 46.20 11.88 74.28 
10.0 35.88 34.81 111.87 1009.13 45.89 10.01 78.19 
11.0 37.02 39.18 110.64 1120.38 47.06 10.04 78.67 
12.0 37.73 43.67 114.32 1232.86 45.10 7.37 83.65 
13.0 38.65 48.25 113.39 1346.72 46.01 7.36 84.00 
14.0 39.65 52.95 110.55 1458.69 48.11 8.46 82.42 
15.0 39.99 57.73 111.03 1569.48 47.94 7.95 83.41 
16.0 39.09 62.47 113.00 1681.50 46.41 7.32 84.23 
17.0 38.69 67.14 114.34 1795.18 45.45 6.76 85.13 
18.0 38.71 71.78 119.29 1912.00 42.47 3.76 91.15 
19.0 40.00 76.51 121.00 2032.14 41.92 1.92 95.42 
577 
AT#07 06/21/69 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 30.05 3.61 97.08 97.08 52.63 22.58 57.10 
1.5 30.23 5.41 96.23 145.41 53.21 22.98 56.81 
2.0 30.06 7.22 96.40 193.57 53.05 22.98 56.67 
2.5 28.79 8.99 95.31 241.50 53.23 24.44 54.09 
3.0 29.32 10.73 94.13 288.86 54.14 24.82 54.15 
3.5 30.84 12.54 92.87 335.61 55.47 24.63 55.60 
4.0 30.92 14.39 96.73 383.01 53.17 22.25 58.15 
4.5 31.69 16.27 101.48 432.56 50.59 18.90 62.64 
5.0 32.41 18.19 101.49 483.31 50.85 18.44 63.73 
5.5 32.78 20.15 102.50 534.31 50.38 17.60 65.06 
6.0 34.32 22.16 103.77 585.87 50.20 15.88 68.37 
6.5 34.56 24.23 102.24 637.37 51.22 16.65 67.49 
7.0 35.94 26.34 104.12 688.96 50.59 14.66 71.03 
7.5 36.43 28.51 102.94 740.73 51.49 15.07 70.74 
8.0 36.74 30.71 104.92 792.70 50.41 13.67 72.88 
8.5 37.91 32.95 106.34 845.51 49.99 12.09 75.82 
9.0 38.26 35.23 106.61 898.75 49.97 11.71 76.57 
9.5 39.28 37.56 106.97 952.14 50.13 10.86 78.35 
10.0 39.45 39.92 106.34 1005.47 50.58 11.13 77.99 
11.0 40.54 44.72 109.99 1113.63 48.78 8.24 83.10 
12.0 40.64 49.59 109.28 1223.27 49.25 8.61 82.53 
13.0 41.15 54.50 106.42 1331.12 51.17 10.02 80.42 
14.0 42.09 59.49 106.45 1437.56 51.51 9.42 81.72 
15.0 44.08 64. 66 107.15 1544.36 51.83 7.76 85.04 
16.C 44.25 69.96 119.19 1657.54 44.62 0.36 99.19 
17.0 42.36 75.16 123.16 1778.72 41.50 -0.86 102.07 
18.0 41.41 80.19 125.14 1902.87 39.95 -1.47 103.67 
578 
AT#08 06/21/69 
DEPTH VMC CUMVMC WO CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 34.22 4.11 99.64 99.64 52.66 18.44 64.99 
1.5 33.88 6.15 89.25 146.86 58.81 24.94 57.60 
2.0 34.15 8.19 94.76 192.86 55.58 21.43 61.44 
2.5 33.67 10.23 96.54 240.68 54.32 20.66 61.98 
3.0 33.49 12.24 96.38 288.91 54.35 20.87 61.61 
3.5 33.36 14.25 96.75 337.19 54.08 20.72 61.69 
4.0 33.27 16.24 96.95 385.62 53.92 20.65 61.70 
4.5 33.16 18.24 97.89 434.33 53.31 20.16 62.19 
5.0 32.20 20.20 97.38 483.15 53.26 21.06 60.46 
5.5 31.78 22.12 97.25 531.81 53.18 21.40 59. 76 
6.0 29.51 23.96 98.23 580.68 51.73 22.22 57.05 
6.5 28.22 25.69 97.11 629.51 51.92 23.70 54.36 
7.0 29.10 27.41 98.07 678.31 51.68 22.57 56.32 
7.5 30.70 29.20 99.62 727.73 51.34 20.64 59.80 
8.0 32.71 31.10 101.36 777.98 51.05 18.34 64.07 
8.5 34.19 33.11 105.22 829.62 49.27 15.08 69.39 
9.0 35.07 35.19 104.46 882.04 50.06 14.99 70.05 
9.5 36.58 37.34 103.24 933.97 51.37 14.79 71.20 
10.0 36.51 39.53 103.63 985.69 51.11 14.59 71.44 
11.0 38.86 44.05 105.35 1090.18 50.96 12.10 76.26 
12.0 40.09 48.79 103.73 1194.71 52.40 12.31 76.51 
13.0 46.15 53.97 113.48 1303.31 48.79 2.64 94.59 
14.0 46.52 59.53 115.76 1417.93 47.55 1.04 97.82 
15.0 42.26 64.85 119.35 1535.49 43.77 1.51 96.56 
16.0 41.32 69.87 126.06 1658.19 39.36 -1.96 104.98 
579 
AT#09 06/21/69 
DEPTH VMC CUMVMC WO CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 29.75 3.57 96.98 96.98 52.58 22.83 56.58 
1.5 32.54 5.44 90.44 143.83 57.58 25.04 56.51 
2.0 31.29 7.35 91.19 189.24 56.66 25.37 55.22 
2.5 29.90 9.19 90.95 234.77 56.28 26.39 53.12 
3.0 26.00 10.87 88.42 279.61 56.34 30.34 46.15 
3.5 25.14 12.40 90.19 324.27 54.95 29.80 45.76 
4.0 26.21 13.94 91.36 369.66 54.64 28.43 47.97 
4.5 28.39 15.58 95.00 416.25 53.26 24.87 53.30 
5.0 29.57 17.32 100.29 465.07 50.51 20.93 58.55 
5.5 31.83 19,16 102.29 515.72 50.15 18.32 63.47 
6.0 33.92 21.13 108.50 568.42 47.18 13.27 71.88 
6.5 35.04 23.20 114.02 624.05 44.27 9.23 79.15 
7.0 36.39 25.34 114.69 681.22 44.38 7.98 82.01 
7.5 36.86 27.54 113.63 738.30 45.19 8.33 81.57 
8.0 38.02 29.79 117.22 796.02 43.46 5.44 87.48 
8.5 38.97 32.10 119.13 855.10 42.66 3.69 91.34 
9.0 39.58 34.45 120.18 914.93 42.26 2.68 93.65 
9.5 39.48 36.83 118.62 974.63 43.17 3.68 91.47 
10.0 40.24 39.22 119.13 1034.06 43.14 2.90 93.27 
11.0 41.13 44.10 120.06 1153.66 42.92 1.79 95.84 
12.0 41.71 49.07 121.73 1274.55 42.13 0.42 99.01 
13.0 41.50 54.06 120.77 1395.80 42.62 1.12 97.36 
14.0 41.31 59.03 122.17 1517.27 41.71 0.39 99.05 
15.0 40.96 63.97 123.01 1639.86 41.07 0.11 99.74 
16.0 41.74 68.93 121.05 1761.89 42.55 0.80 98.11 
17.0 41.10 73.90 121.20 1883.01 42.22 1.11 97.36 
580 
AT#11 06/22/69 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 25.38 3.05 77.46 77.46 62.74 37,35 40.46 
1.5 29.12 4.68 82,59 117,47 61.04 31,92 47.70 
2.0 31.02 6.49 92.92 161,35 55.52 24.49 55.88 
2.5 28.82 8.28 98.99 209.32 51.01 22.19 56,50 
3.0 30.93 10.07 99.89 259,05 51.26 20,33 60,33 
3.5 31.79 11.95 100,01 309,02 51,51 19,73 61,71 
4.0 31.89 13.86 97,64 358,43 52,99 21.10 60,18 
4.5 30.50 15.74 96.21 406,90 53,33 22,82 57,20 
5.0 28.56 17,51 93,50 454.32 54,23 25,68 52,65 
5.5 29.04 19.24 93,76 501.14 54,26 25,22 53,52 
6.0 31.34 21.05 103,73 550.51 49,09 17,76 63,83 
6.5 32.53 22.96 107,93 603,43 47,01 14,47 69,21 
7.0 34.35 24.97 108,98 657.66 47,06 12,71 73,00 
7.5 34.90 27.05 107,65 711.81 48,07 13,17 72,60 
8.0 36.61 29.19 108,79 765.92 48.03 11,41 76,24 
8.5 35.33 31.35 108,48 820.24 47.73 12,40 74.02 
9.0 37.56 33,54 108,57 874.50 48.52 10,95 77,42 
9.5 37.54 35.79 107,34 928.48 49.25 11,72 76,21 
10.0 37.86 38.05 108,93 982.55 48.42 10.55 78,20 
11.0 38.79 42.65 111,50 1092.76 47.21 8,42 82,16 
12.0 38.61 47.29 110,29 1203.66 47.87 9,26 80,65 
13.0 38.38 51.91 113,18 1315.39 46.04 7,66 83,36 
14.0 38.70 56.54 114,26 1429.11 45,51 6,81 85,05 
15.0 38.96 61.20 115,60 1544.04 44,79 5,84 86,97 
16.0 38.17 65.83 115,76 1659.72 44,40 6,23 85,96 
17.0 36.59 70.31 120,78 1777.98 40,77 4.18 89,76 
18.0 42.48 75.06 123,80 1900.27 41,16 -1,32 103,20 
19.0 41.09 80.07 125,87 2025.11 39,39 -1,70 104,32 
20.0 41.10 85.00 127,17 2151.63 38,61 -2,50 106,47 
21.0 39.84 89.86 126,84 2278.63 38,33 -1,51 103,94 
22.0 39.83 94.64 129.83 2406,96 36,52 -3.31 109,07 
581 
AT#12 06/22/69 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 21.05 2.53 92,03 92,03 52.29 31,24 40,25 
1.5 20.69 3.78 90,65 137,70 52,99 32,30 39,05 
2.0 20.57 5.02 87,51 182,24 54,84 34.27 37,50 
2.5 20.68 6,25 86,04 225,63 55,78 35.09 37,08 
3.0 24.02 7.59 89,96 269,63 54,66 30.64 43,94 
3.5 26.09 9.10 94,49 315,74 52,70 26,61 49,51 
4.0 25.92 10.66 98,47 363,98 50,24 24,31 51,60 
4.5 24.96 12.18 98,78 413,29 49,68 24,72 50,23 
5.0 25.73 13.70 99,19 462,78 49,73 24,00 51,74 
5.5 27.32 15.30 102,02 513,08 48,62 21,30 56,19 
6.0 28.05 16.96 104,18 564,63 47,58 19,53 58,95 
6,5 29.08 18.67 104,91 616,90 47,53 18,45 61.19 
7.0 29.97 20.44 104,94 669,37 47.85 17.88 62,63 
7.5 30.61 22.26 104,27 721,67 48.49 17.88 63.12 
8.0 29.25 24.06 103,37 773.58 48.52 19,27 60.28 
8.5 29.75 25.83 104,42 825.53 48.08 18,33 61.87 
9.0 29.31 27,60 104,20 877.68 48.05 18,74 61.00 
9.5 29.58 29.36 103,68 929,65 48.46 18,89 61,03 
10.0 30.87 31,18 105,72 982.00 47.72 16,85 64,70 
11.0 31.27 34.91 107,28 1088.50 46.92 15.65 66.64 
12.0 30.98 38,64 115,49 1199.88 41.85 10,87 74.02 
13.0 31.34 42,38 108,36 1311.81 46.29 14,96 67.69 
14.0 32.93 46,24 108,18 1420.08 47.01 14,08 70.05 
15,0 34.68 50.29 109,13 1528.73 47.09 12,41 73.65 
16.0 35.70 54.51 110,59 1638.59 46.60 10,90 76.61 
17.0 35.95 58.81 109,70 1748.74 47.22 11,28 76.12 
18.0 37.30 63.21 111,55 1859.36 46,61 9,32 80,01 
19.0 37.23 67.68 109,97 1970.13 47.54 10,31 78.31 
20.0 37.80 72,18 111,14 2080.69 47.05 9,25 80.33 
21.0 37.72 76,71 111,69 2192.10 46,69 8,98 80.78 
22.0 37.54 81,23 112.40 2304.14 46,20 8,65 81,27 
23.0 35.74 85,62 113,16 2416,92 45,05 9,32 79,32 
24.0 38.02 90,05 117,84 2532,42 43, 09 5,07 88,24 
25.0 41.41 94,82 121,52 2652,09 42,14 0,73 98,27 
26.0 41.63 99,80 123,79 2774,75 40,85 -0,78 101,90 
27.0 41.59 104,79 124.96 2899,12 40,12 -1,46 103,64 
28.0 40.69 109,73 125.22 3024.21 39.63 -1,06 102,67 
29.0 40.07 114,57 126.12 3149.88 38.85 -1,22 103,14 
30.0 41,19 119,45 126.75 3276.32 38.89 -2,30 105.91 
582 
ATil3 06/22/69 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % Z % 
1.0 20.93 2.51 92.45 92.45 51.99 31.06 40.27 
1.5 21.58 3.79 90.03 138.07 53.70 32.12 40.18 
2.0 23.51 5.14 93.59 183.98 52.27 28.77 44.97 
2.5 26.52 6.64 97.53 231.76 51.03 24.51 51.97 
3.0 28.00 8.28 98.33 280.72 51.10 23.10 54.79 
3.5 28.99 9.99 98.41 329.91 51.43 22.44 56.37 
4.0 28.62 11.71 98.36 379.10 51.32 22.70 55.77 
4.5 28.55 13.43 100.04 428.70 50.28 21.72 56.79 
5.0 28.59 15.14 101.27 479.03 49.55 20.96 57.71 
5.5 28.21 16.85 101.10 529.62 49.51 21.30 56.99 
6.0 27.94 18.53 101.66 580.31 49.06 21.13 56.94 
6.5 28.72 20.23 101.68 631.14 49.35 20.63 58.20 
7.0 26.62 21.89 101.68 681.98 48.55 21.94 54.82 
7.5 26.23 23.48 104.04 733.41 46.98 20.75 55.83 
8.0 27.49 25.09 103.74 785.36 47.64 20.15 57.70 
8.5 25.00 26.66 103.45 837.16 46.87 21.87 53.34 
9.0 24.58 28.15 102.86 888.73 47.07 22.50 52.21 
9.5 24.36 29.62 102.61 940.10 47.14 22.78 51.67 
10.0 24.87 31.10 101.96 991.24 47.73 22.85 52.12 
11.0 24.98 34.09 101.52 1092.98 48.03 23.06 52.00 
12.0 25.94 37.14 102.85 1195.17 47.59 21.65 54.50 
13.0 26.39 40.28 101.81 1297.50 48.39 22.00 54.54 
14.0 26.81 43.47 102.61 1399.70 48.06 21.26 55.77 
15.0 28.48 46.79 112.88 1507.45 42.48 14.00 67.04 
16.0 28.98 50.24 104.15 1615.96 47.95 18.97 60.43 
17.0 32.49 53.93 105.10 1720.59 48.70 16.21 66.71 
18.0 30.06 57.68 104.15 1825.22 48.36 18.30 62.16 
19.0 30.60 61.32 107.22 1930.90 46.70 16.11 65.52 
20.0 32.32 65.09 107.51 2038.27 47.18 14.86 68.50 
21.0 33.55 69.05 109.39 2146.71 46.51 12.96 72.13 
22.0 33.84 73.09 107.28 2255.05 47.89 14.05 70.66 
23.0 33.70 77.14 106.88 2362.13 48.08 14.38 70.09 
24.0 33.51 81.17 108.07 2469.60 47.29 13.78 70.86 
25.0 34.80 85.27 1C9-28 2578.28 47.04 12.25 73.97 
26.0 33.44 89.37 106.88 2686.36 47,99 14.54 69.69 
27.0 36.83 93.58 110.59 2795.10 47.02 10.19 78.33 
28.0 36.61 97.99 111.53 2906.16 46.37 9.76 78.96 
29.0 36.57 102.38 113.32 3018.58 45.27 8.70 80.79 
30.0 34.71 106.66 114.69 3132.59 43.74 9.03 79.36 
31.0 38.84 111.07 120.34 3250.10 41.88 3.05 92.73 
52.0 ' 41.10 115.87 125.73 3373.13 39.47 -1.63 104.12 
33.0 41.44 120.82 127.42 3499.71 38.58 -2.85 107.40 
583 
AT#14 06/22/69 
DEPTH VMC CUMVMC WD CUMWO VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 20.22 2.43 85.57 85.57 55.88 35.66 36.18 
1.5 21.00 3.66 91.18 129.76 52.78 31.79 39.78 
2.0 23.41 5.00 94.26 176.11 51.83 28.42 45.16 
2.5 26.43 6.49 96.47 223.80 51.63 25.20 51.19 
3.0 28.29 8.13 98.65 272.58 51.02 22.72 55.46 
3.5 28.51 9.84 100.82 322.45 49.79 21.28 57.26 
4.0 26.44 11.48 99.68 372.57 49.70 23.26 53.21 
4.5 21.34 12.92 96.80 421.69 49.51 28.17 43.10 
5.0 20.47 14.17 94.24 469.45 50.73 30.26 40.35 
5.5 22.69 15.47 96.70 517.19 50.08 27.39 45.31 
6.0 24.50 16.88 101.67 566.78 47.76 23.26 51.30 
6.5 24.44 18.35 102.90 617.42 46.99 22.56 52.00 
7.0 25.01 19.83 102.14 669.18 47.67 22.66 52.46 
7.5 25.58 21.35 103.87 720.68 46.84 21.26 54.61 
8.0 24.87 22.87 103.59 772.55 46.74 21.87 53.20 
8.5 25.09 24.36 101.34 823.78 48.19 23.09 52.07 
9.0 24.38 25.85 100.95 874.35 48.15 23.77 50.63 
9.5 23.81 27.29 101.00 924.84 47.90 24.10 49.70 
10.0 24.52 28.74 101.33 975.42 47.97 23.45 51.11 
11.0 25.92 31.77 104.01 1078.10 46.88 20.96 55.29 
12.0 24,42 34.79 101.97 1181.09 47.55 23.13 51.35 
13.0 24.87 37.75 101.73 1282.93 47É87 23.00 51.95 
14.0 24.31 40.70 101.00 1384.30 48.10 23.79 50.54 
15.0 26.44 43.74 102.72 1486.15 47.86 21.42 55.25 
16.0 27.92 47.00 106.03 1590.53 46.41 18.50 60.15 
17.0 28.65 50.40 104.40 1695.74 47.68 19.03 60.09 
18.0 28.64 53.84 112.10 1803.99 43.02 14.38 66.57 
19.0 30.67 57.39 107.55 1913.81 46.53 15.87 65.90 
20.0 30.20 61.05 106.33 2020.75 47.09 16.89 64.13 
21.0 28.75 64.58 107.09 2127.47 46.09 17.34 62.38 
22.0 32.72 68.27 108.55 2235.28 46.70 13.99 70,05 
23.0 32.86 72.20 111.03 2345.07 45.26 12.40 72.61 
24.0 33.36 76.18 111.05 2456.10 45.43 12.08 73.42 
25.0 33.32 80.18 107.44 2565.35 47.60 14.28 70.00 
26.0 32.78 84.14 109.26 2673.70 46.29 13.52 70.80 
27.0 33.31 88.11 108.47 2782.56 46.98 13.66 70.92 
28.0 34.96 92.21 109.79 2891.69 46.80 11.84 74.70 
29.0 35.00 96.40 111.36 3002.26 45.86 10.86 76.32 
30.0 36.90 100.72 111.27 3113.58 46.64 9.74 79.12 
31.0 37.74 105.20 112.30 3225.36 46.33 8.58 81 = 47 
32.0 37.47 109.71 114.78 3338.90 44.73 7.26 83.77 
33.0 36.62 114.16 118.00 3455.29 42.46 5.83 86.26 
34.0 37.99 118.63 124.47 3576.53 39.06 1.07 97.26 
36.0 40.56 123.35 127.08 3702.31 38.46 -2.11 105.48 
36.0 41.00 128.24 128.18 3829.94 37.95 -3.04 108.02 
584 
AT#00 11/01/69 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 22.84 2.74 95.07 95.07 51.12 28.29 44.67 
1.5 24.32 4.16 86.93 140.57 56.61 32.29 42.96 
2.0 20.66 5.50 86.71 183.98 55.36 34.70 37.31 
2.5 20.88 6.75 89.05 227.92 54.03 33.15 38.65 
3.0 21.80 8.03 90.74 272.87 53.35 31.55 40.87 
3.5 22.85 9.37 91.29 318.38 53.42 30.57 42.77 
4.0 25.04 10.81 90.97 363.94 54.44 29.40 46.00 
4.5 24.91 12.31 88.01 408.68 56.17 31.26 44.34 
5.0 24.17 13.78 84.27 451.76 58.16 33.99 41.56 
5.5 24.90 15.25 85.12 494.10 57.92 33.02 42.99 
6.0 24.99 16.75 87.32 537.21 56.62 31.64 44.13 
6.5 24.24 18.22 88.14 581.08 55.85 31.60 43.41 
7.0 23.72 19.66 88.30 625.19 55.55 31.83 42.71 
7.5 23.03 21.07 88.91 669.49 54.92 31.89 41.94 
8.0 23.22 22.45 88.59 713.87 55.19 31.97 42.07 
8.5 23.60 23.86 89.55 758.40 54.75 31.15 43.10 
9.0 23.50 25.27 90.86 803.51 53.92 30.42 43.58 
9.5 22.38 26.65 90.62 848.88 53.65 31.26 41.72 
10.0 22.23 27.99 91.19 894.33 53.24 31.02 41.75 
11.0 21.95 30.64 92.11 985.97 52.58 30.63 41.74 
12.0 21.67 33.25 92.87 1078.46 52.01 30.34 41.67 
13.0 20.67 35.79 92.18 1170.99 52.06 31.39 39.70 
14.0 19.12 38.18 91.10 1262.63 52.12 33.00 36.68 
15.0 20.10 40.53 92.61 1354.48 51.58 31.48 38.96 
16.0 19.12 42.89 92.92 1447.25 51.02 31.91 37.47 
17.0 20:25 45.25 93.09 1540.25 51.35 31.10 39.44 
18.0 21.04 47.73 94.91 1634.25 50.54 29.50 41.63 
19.0 20.13 50.20 94.08 1728.74 50.70 30.57 39.70 
585 
AT#02 11/01/69 
DEPTH VMC CUMVMC WO CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 21.67 2.60 91.80 91.80 52.67 30.99 41.15 
1.5 18.13 3.80 83.75 135.68 56.20 38.07 32.27 
2.0 15.73 4.81 80.53 176.75 57.23 41.51 27.48 
2.5 16.92 5.79 82.00 217.38 56.80 39.88 29.79 
3.0 18.87 6.86 86.88 259.60 54.58 35.71 34.57 
3.5 19.85 8.03 86.59 302.97 55.13 35.28 36.00 
4.0 22.79 9.30 88.26 346.68 55.23 32,44 41.27 
4.5 24.68 10.73 92.90 391.97 53.13 28.45 46.45 
5.0 25.03 12.22 94.04 438.71 52.58 27.54 47.61 
5.5 25.93 13.75 96.70 486.39 51.31 25.38 50.53 
6.0 28.97 15.40 100.93 535.80 49.90 20.93 58.05 
6.5 28.25 17.11 99.02 585.78 50.78 22,53 55.63 
7.0 27.55 18.79 100.12 635.57 49.85 22.30 55.27 
7.5 27.78 20.45 101.07 685.87 49.36 21.58 56.28 
8.0 27.05 22.09 102.66 736.80 48.13 21.07 56.22 
8.5 28.17 23.75 103.41 788.32 48.10 19.93 58.57 
9.0 28.98 25.46 102.76 839.86 48.80 19.81 59.40 
9.5 27.47 27.16 101.43 890.91 49.03 21.55 56.04 
10.0 26.86 28.79 101.59 941.66 48.70 21,84 55.15 
11.0 26.73 32.00 100.68 1042.80 49.20 22.47 54.33 
12.0 26.70 35.21 100.36 1143.32 49.38 22.68 54.07 
13.0 27.17 38.44 100.17 1243.58 49.67 22.50 54.70 
14.0 25.94 41.63 97.57 1342.45 50.79 24.85 51.07 
15.0 26.00 44.74 102.79 1442.63 47.65 21.65 54.57 
16.0 26.47 47.89 102.65 1545.34 47.91 21.45 55.24 
17.0 27.61 51.14 103.03 1648.18 48.11 20.50 57.40 
18.0 26.67 54.39 104.15 1751.78 47.08 20.41 56.65 
19.0 27.75 57.66 105.57 1856.64 46.63 18.88 59.51 
586 
AT#03 11/01/69 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 32.41 3.89 90.88 90.88 57.27 24.86 56.59 
1.5 32.53 5.84 90.28 136.18 57.68 25.15 56.40 
2.0 31.60 7.76 97.31 183.07 53.08 21.48 59.53 
2.5 32.05 9.67 99.04 232.16 52.20 20.16 61.39 
3.0 31.60 11.58 100.40 282.02 51.21 19.61 61.71 
3.5 31.09 13.46 101.85 332.58 50.14 19.05 62.00 
4.0 30.53 15.31 102.48 383.66 49.55 19.01 61.63 
4.5 30.06 17.13 101.20 434.58 50.15 20.09 59.94 
5.0 28.57 18.89 100.30 484.96 50.13 21.55 57.00 
5.5 26.54 20.54 98.95 534.77 50.18 23.64 52,89 
6.0 26.77 22.14 98.93 584.24 50.27 23.50 53.25 
6.5 25.83 23.72 97.90 633.45 50.54 24.72 51.09 
7.0 27.01 25.30 97.00 682.17 51.53 24.52 52.42 
7.5 27.27 26.93 99.77 731.36 49.95 22.69 54,58 
8.0 27.24 28.57 104.11 782.34 47.32 20.08 57.57 
8.5 27.86 30.22 101.62 833.77 49.06 21.20 56.79 
9.0 27.10 31.87 101.31 884.50 48.96 21.86 55.34 
9.5 27.46 33.50 100.47 934.95 49.60 22.14 55.36 
10.0 27.67 35.16 98.42 984.67 50.93 23.25 54.34 
11.0 27.00 38.44 97.44 1082.60 51.26 24.27 52.67 
12.0 26.21 41.63 101.00 1181.81 48.81 22.60 53.70 
13.0 27.33 44.84 101.69 1283.16 48.82 21.49 55.99 
14.0 26.30 48.06 100.66 1384.33 49.05 22.75 53.62 
15.0 26.46 51.23 99.74 1484.53 49.67 23.21 53.26 
16.0 26.87 54.43 101.63 1585.21 48.68 21.81 55.20 
17.0 29.75 57.82 104.59 1688.32 47.97 18.23 62.01 
18.0 29.57 61.38 103.59 1792.41 48.51 18.94 60.95 
587 
AT#04 11/01/69 
DEPTH VMC CUMVMC WD CUHWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 26.72 3.21 94.78 94.78 52.76 26,04 50.64 
1.5 31.42 4.95 98.13 143,01 52.51 21,09 59.83 
2.0 28.51 6.75 95.66 191,46 52.91 24.40 53.88 
2.5 25.20 8.36 91.16 238.17 54.38 29.18 46.34 
3.0 23.80 9.83 91.26 283.77 53.79 29,99 44.24 
3.5 24.65 11.28 92.95 329.82 53,09 28,44 46.42 
4.0 25.47 12.79 94,49 376,68 52.47 27,00 48.55 
4.5 28.15 14.40 95,80 424,26 52.69 24,54 53.43 
5.0 25.99 16.02 95,42 472,06 52.10 26,11 49.89 
5.5 25.35 17.56 94,54 519,55 52.39 27,04 48.38 
6.0 27.65 19,15 99,47 568,05 50.28 22,63 55.00 
6.5 28.06 20.82 101,15 618,21 49.42 21,36 56.78 
7.0 27.37 22.48 102,13 669,03 48,57 21,19 56.36 
7.5 27.88 24.14 101,84 720,02 48,94 21,05 56.98 
8.0 28.74 25,84 103,79 771,43 48,08 19,34 59.77 
8.5 30.11 27,61 105,26 823,69 47,71 17.60 63.11 
9.C 30.32 29,42 104,34 876,09 48,34 18.03 62.71 
9.5 28.21 31,17 102,93 927,91 48,40 20.19 58.29 
10.0 28.25 32,87 103,46 979.50 48,10 19.85 58.74 
11.0 27.52 36.21 102.06 1082,26 48,66 21,15 56.55 
12.0 26.43 39.45 107,80 1187,19 44,78 18,35 59.03 
13.0 29.99 42.84 106,46 1294,33 46,93 16,95 63.89 
14.0 28.73 46.36 104.73 1399,92 47,51 18,78 60.47 
15.0 28.63 49.80 104.44 1504,51 47,64 19,01 60.09 
16.0 29,33 53.28 106.59 1610,02 46,61 17,28 62.93 
17.0 29.64 56.82 105.67 1716,16 47,28 17,64 62.69 
18.0 31,96 60,51 107.18 1822,58 47,24 15.28 67,65 
19.0 30.24 64.24 105.31 1928,83 47,73 17.48 63,37 
588 
AT#05 11/01/69 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 25.22 3.03 88.02 88.02 56.29 31.07 44.81 
1.5 28.28 4.63 90.96 132.76 55.67 27.38 50.81 
2.0 24.24 6.21 89.42 177.86 55.07 30.83 44.01 
2.5 22.92 7.62 88.88 222.44 54.90 31.97 41.76 
3.0 24.69 9.05 92.49 267.78 53.39 28.70 46.25 
3.5 26.57 10.59 97.13 315.18 51.29 24.72 51.81 
4.0 27.87 12.22 100.55 364.60 49.71 21.84 56.07 
4.5 28.38 13.91 103.15 415.53 48.33 19.95 58.72 
5.0 26.34 15.55 101.08 466.59 48.81 22.47 53.96 
5.5 27.56 17.17 103.59 517.75 47.76 20.19 57.72 
6.0 24.72 18.74 102.77 569.34 47.18 22.46 52.39 
6.5 29.23 20.35 111.31 622.87 43.72 14.49 66.87 
7.0 29.10 22.10 102.59 676.34 48.94 19.84 59.46 
7.5 31.79 23.93 105.26 728.30 48.34 16.55 65.77 
8.0 31.26 25.82 105.53 781.00 47.98 16.72 65.16 
8.5 29.41 27.64 103.78 833.33 48.34 18.92 60.85 
9.0 29.25 29.40 102.71 884.95 48.92 19.67 59i80 
9.5 30.14 31.19 103.84 936.59 48.58 18.43 62.05 
10.0 29.78 32.98 104.00 988.55 48.34 18.57 61.59 
11.0 30.54 36.60 104.26 1092.68 48.48 17.93 63.00 
12.0 31.62 40.33 105.89 1197.76 47.90 16.27 66.03 
13.0 32.06 44.15 104.12 1302.76 49.14 17.08 65.25 
14.0 31.78 47.98 104.68 1407.16 48.69 16.91 65.26 
15.0 29.76 51.68 103.57 1511.28 48.60 18.84 61.24 
16.0 31.77 55.37 105.20 1615.67 48,37 16.60 65.68 
17.0 34.03 59.32 107.80 1722.17 47.65 13.62 71-42 
18.0 35.37 63.48 109.78 1830.96 46.96 11.59 75.31 
19.0 36.56 67.79 109.43 1940.57 47.62 11.06 76.78 
589 
AT#06 11/01/69 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 25.19 3.02 94.03 94.03 52.64 27.45 47.85 
1.5 25.14 4.53 80.96 137.78 60.53 35.38 41.54 
2.0 23.74 6.00 90.31 180.59 54.34 30.60 43.68 
2.5 23.75 7.42 95.11 226.95 51.45 27.70 46. 16 
3.0 22.06 8.80 95.83 274.69 50.37 28.31 43.79 
3.5 23.87 10.18 95.49 322.52 51.26 27.39 46.56 
4.0 26.29 11.68 99.81 371.34 49.56 23.27 53.05 
4.5 27.60 13.30 102.36 421.89 48.51 20.92 56.88 
5.0 27.71 14.96 100.60 472.63 49.62 21.91 55.85 
5.5 28.62 16.65 101.79 523.22 49.24 20.62 58.12 
6.0 29.92 18.40 105.03 574.93 47.77 17.85 62.63 
6.5 31.13 20.23 105.13 627.47 48.17 17.04 64.63 
7.0 31.91 22.13 108.63 680.91 46.35 14.43 68.86 
7.5 32.79 24.07 108.57 735.21 46.72 13.93 70.19 
8.0 33.39 26.05 106.45 788.96 48.23 14.83 69.24 
8.5 33.58 28.06 106.11 842.10 48.51 14.92 69.24 
9.0 32.61 30.05 107.94 895.61 47.03 14.43 69.33 
9.5 32.28 31.99 109.11 949.88 46.20 13.92 69.87 
10.0 33.38 33.96 110.31 1004.73 45.89 12.51 72.74 
11.0 34.89 38.06 109.31 1114.54 47.06 12.17 74.14 
12.0 36.26 42.33 113.40 1225.90 45.10 8.84 80.39 
13.0 38.02 46.78 112.99 1339.10 46.01 8.00 82.62 
14.0 38.50 51.38 109.84 1450.51 48.11 9.60 80.04 
15.0 38.10 55.97 109.86 1560.36 47.94 9.84 79.48 
16.0 37.79 60.53 112.19 1671.38 46.41 8.63 81.42 
17.0 37.91 65.07 113.86 1784.40 45.45 7.54 . 83.41 
18.0 38.14 69.63 118.94 1900.80 42.47 4.33 89.81 
19.0 38.24 74.21 119.90 2020.22 41.92 3.68 91.23 
590 
AT#07 11/01/69 
DEPTH VMC CUMVMC WD CUWWD VV VA S 


















































































24. 89 52, 71 
23, 02 56, 75 
25, 35 52, 21 
27, 20 48, 89 
28, 53 47, 30 
28, 40 48, 81 
24. 57 53, 80 
22, 16 56, 20 
20, 61 59, 48 
20, 26 59. 79 
18, 90 62, 34 
18, 69 63, 51 
17, 59 65, 24 
16, 84 67, 29 
15, 63 68, 99 
14, 28 71. 43 
13, 29 73, 40 
12, 89 74, 28 
12, 55 75, 20 
9, 71 80, 09 
10, 21 79, 27 
11, 27 77, 98 
11. 01 78, 63 
12, 04 76, 78 
1, 73 96, 13 
0, 58 98, 60 
-0, 57 101, 43 
591 
AT#08 11/01/69 
T DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 30.58 3.67 97.36 97.36 52.66 22.08 58.07 
1.5 33.57 5.59 89.06 143.97 58.81 25.24 57.08 
2.0 33.19 7.60 94.16 189.77 55.58 22.39 59.72 
2.5 32.52 9.57 95.42 237.27 54.32 21,80 59.87 
3.0 32.21 11.51 95^58 285.12 54.35 22,15 59.26 
3.5 31.62 13.43 95.66 332.93 54.08 22.46 58. 47 
4.0 31.56 15.32 95.89 380.82 53.92 22.36 58.53 
4.5 31.61 17.22 96.92 429,02 53.31 21.71 59.28 
5.0 31.25 19.10 96.79 477.45 53,26 22.01 58.67 
5.5 31.48 20.98 97.06 525,91 53.18 21.70 59,19 
6.0 30.61 22.85 98.92 574.90 51.73 21.12 59.17 
6.5 31.22 24.70 98.98 624.38 51.92 20.70 60.13 
7. 0  31.27 26.58 99.42 673.98 51.68 20.40 60.52 
7.5 31.86 28.47 100.34 723.92 51.34 19.49 62.05 
8.0 33.10 30.42 101.60 774.41 51.05 17.95 64.84 
8.5 33.29 32.41 104.66 825.97 49.27 15.98 67.57 
9.0 33.88 34.43 103.72 878,06 50.06 16.18 67.68 
9.5 35.17 36.50 102.36 929.59 51.37 16.20 68.46 
10.0 35.54 38.62 103.02 980.93 51.11 15.57 69.53 
11.0 37.12 42.98 104.27 1084.58 50.96 13.83 72.86 
12.0 39.31 47.56 103.24 1188,33 52.40 13.09 75.02 
13.0 40.14 52.33 109.73 1294,82 48.79 8.65 82.28 
14.0 43.72 57.36 114.01 1406,69 47.55 3.83 91.95 
15.0 43.25 62.58 119.97 1523.68 43.77 0.53 98.80 
16.0 39.41 67.54 124.86 1646.09 39.36 -0.05 100.12 
592 
AT#09 11/01/69 
DEPTH VMC CUMVMC WO CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 21.14 2.54 91.60 91.60 52.58 31.44 40.20 
1.5 21.99 3.83 83.86 135.47 57.58 35.59 38.19 
2.0 23.65 5.20 86.43 178.04 56.66 33.01 41.73 
2.5 23.65 6.62 87.05 221.40 56.28 32.63 42.02 
3.0 23.71 8.04 86.98 264.91 56.34 32.63 42.08 
3.5 23.93 9.47 89.43 309.02 54.95 31.01 43.56 
4.0 25.08 10.94 90.66 354,04 54.64 29.55 45.91 
4.5 27.09 12.50 94.20 400.26 53.26 26.17 50.87 
5.0 28.39 14.17 99.55 448.69 50.51 22.12 56.21 
5.5 30.46 15.93 101.44 498.94 50.15 19.69 60.73 
6.0 32.37 17.82 107.54 551,19 47.18 14.81 68.62 
6.5 34.45 19.82 113.65 606.48 44.27 9.82 77.81 
7.0 34. 86 21.90 113.73 663.33 44.38 9.51 78.56 
7.5 36.44 24.04 113.37 720.10 45.19 8.75 80.63 
8.0 37.17 26.25 116.69 777,62 43.46 6.29 85.52 
8.5 37.65 28.49 118.30 836,37 42.66 5.01 88,25 
9.0 38.65 30.78 119.60 895.84 42.26 3.61 91.47 
9.5 38.21 33.09 117.82 955.20 43.17 4.96 88.51 
10.0 39.74 35.43 118.82 1014.36 43.14 3.40 92.11 
11.0 40.99 40.27 119.97 1133.75 42.92 1.93 95.50 
12.0 40.32 45.15 120.86 1254.16 42.13 1.80 95.72 
13.0 40.92 50.02 120.41 1374.80 42.62 1.71 96.00 
14.0 40.49 54.91 121.66 1495.83 41,71 1.22 97.09 
15.0 40.66 59.78 122.82 1618.07 41.07 0.41 99.01 
16.0 41.30 64.70 120.77 1739.87 42.55 1.25 97.06 
17.0 40.54 69.61 120.85 1860.68 42.22 1.68 96.03 
593 
AT*10 11/01/69 
DEPTH VMC CUMVMC WD CUMWD VV VA S 





















































































32.90 37, 51 
27.08 48, 18 
32.16 39, 21 
34.14 36. 42 
32.97 38, 24 
32.06 39. 27 
34.57 36. 63 
34.14 37, 85 
27.30 45, 78 
23,77 50. 89 
20,00 57, 73 
18,42 61, 41 
18,16 62, 63 
17,22 64, 79 
17,09 65, 42 
17.69 65, 27 
15.22 69, 43 
11,69 75. 84 
9,20 80. 41 
5,70 87. 33 
4,11 90. 58 
2,02 95. 23 
1.58 96. 37 
1.28 97. 03 
1.02 97. 60 
0.94 97. 64 
-2.49 106. 56 
-1.68 104. 56 
594 
AT#11 11/01/69 
DEPTH VMC CUMVMC WO CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 28.92 3.47 79.67 79.67 62.74 33.81 46.10 
1.5 31.48 5.28 84.06 120.60 61.04 29.57 51.57 
2.0 30.10 7.13 92.34 164.70 55.52 25.41 54.22 
2.5 25.27 8.79 96.78 211.98 51.01 25.74 49. 54 
3.0 24.33 10.28 95.77 260.12 51.26 26.94 47.45 
3.5 26.57 11.81 96.76 308.25 51.51 24.94 51.58 
4.0 27.23 13.42 94.73 356.13 52.99 25.75 51.40 
4.5 27.30 15.06 94.21 403.36 53.33 26.03 51.19 
5.0 26.65 16.67 92.31 449.99 54.23 27.58 49.14 
5.5 27.59 18.30 92.86 496.28 54.26 26.67 50.85 
6.0 29.74 20.02 102.74 545.18 49.09 19.35 60.58 
6.5 30.76 21.84 106.83 597.57 47.01 16.25 65.44 
7.0 32.80 23.74 108.01 651.28 47.06 14.26 69.69 
7.5 33.54 25.73 106.80 704.98 48.07 14.53 69.77 
8.0 35.69 27.81 108.21 758.73 48.03 12.34 74.31 
8.5 34.74 29.92 108.12 812.82 47.73 12.99 72.78 
9.0 36.24 32.05 107.74 866.78 48.52 12.28 74.68 
9.5 36.56 34.24 106.73 920.40 49,25 12.69 74.23 
10.0 36.97 36.44 108.37 974.17 48.42 11.44 76.37 
11.0 36.54 40.85 110.10 1083.41 47.21 10.66 77.41 
12.0 37.99 45.33 109.91 1193.41 47.87 9.88 79.36 
13.0 37.16 49.83 112.42 1304.58 46.04 8.88 80.72 
14.0 38.16 54.35 113.92 1417.75 45.51 7.35 83.86 
15.0 38.27 58.94 115.17 1532.29 44.79 6.52 85.44 
16.0 36.94 63.45 114.99 1647.38 44.40 7,46 83.21 
17.0 33.95 67.71 119.14 1764.44 40.77 6.81 83.29 
18.0 41.10 72.21 122.94 1885.48 41.16 0.07 99.84 
19.0 40.65 77.11 125.59 2009.74 39.39 -1.26 103.19 
595 
AT#12 11/01/69 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 33.39 4.01 99.74 99.74 52.29 18.90 63.86 
1.5 32.98 6.00 98.32 149.25 52.99 20.00 62.25 
2.0 26.38 7.78 91.13 196.61 54.84 28.46 48,11 
2.5 19.99 9.17 85.60 240.80 55.78 35.79 35.84 
3.0 18.21 10.32 86.33 283.78 54.66 36.46 33.31 
3.5 19.56 11.45 90.42 327.97 52.70 33.14 37.11 
4.0 20.65 12.66 95.18 374.36 50.24 29.59 41.11 
4.5 22.16 13.94 97.04 422.42 49.68 27.52 44,61 
5.0 23.06 15.30 97.52 471.06 49.73 26.67 46.37 
5.5 24.61 16.73 100.33 520.52 48.62 24.00 50.63 
6.0 27.19 18.28 103.65 571.51 47.58 20.39 57.15 
6.5 27.42 19.92 103.87 623.39 47.53 20.11 57.69 
7.0 28.28 21.59 103.88 675.33 47.85 19.57 59.10 
7.5 29.41 23.32 103.52 727.18 48.49 19.08 60.65 
8.0 29.20 25.08 103.34 778.90 48.52 19.33 60.17 
8.5 28.87 26.82 103.87 830.70 48.08 19.21 60.04 
9.0 28.00 28.53 103.38 882.52 48.05 20.05 58.28 
9.5 29.00 30.24 103.32 934.19 48.46 19.46 59.84 
10.0 29.12 31.98 104.62 986.18 47.72 18.60 61.02 
11.0 30.78 35.57 106.98 1091.97 46.92 16,14 65.60 
12.0 29.32 39.18 114.46 1202.69 41.85 12.53 70.07 
13.0 30.22 42.75 107.67 1313.75 46.29 16.07 65.28 
14.0 32.68 46.53 108.02 1421.60 47.01 14.33 69.52 
15.0 33.65 50.51 108.49 1529.85 47.09 13.44 71.45 
16.0 35.00 54.63 110.15 1639.17 46.60 11.59 75.12 
17.0 35.51 58.86 109.43 1748.96 47.22 11.72 75.19 
18.0 36.39 63.17 110.99 1859.17 46.61 10.22 78.07 
19.0 36.60 67.55 109.58 1969.45 47.54 10,94 76.98 
596 
AT#13 11/01/69 
DEPTH VMC CUMVMC WO CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 33.38 4.01 100.22 100.22 51.99 18.61 64.20. 
1.5 27.91 5.84 93.99 148.77 53,70 25,78 51.99 
2.0 21.14 7.32 92.11 195.30 52.27 31.13 40.45 
2.5 19.83 8.55 93.36 241.66 51,03 31,19 38.87 
3.0 20.17 9.75 93.45 288.36 51.10 30,93 39.48 
3.5 21.40 10.99 93.68 335.15 51.43 30.02 41.62 
4.0 23.78 12.35 95.34 382.40 51.32 27,54 46.33 
4.5 24.74 13.80 97. 66 430,65 50.28 25,54 49.20 
5.0 25.57 15.31 99.39 479.91 49.55 23,98 51,61 
5.5 25.93 16.86 99.67 529.67 49.51 23,58 52.37 
6.0 26.24 18.42 100.60 579.74 49.06 22,82 53,48 
6.5 26.53 20.01 100.31 629.97 49.35 22,82 53,75 
7.0 26.02 21.58 101.30 680.37 48.55 22,54 53,58 
7.5 25.80 23.14 103.77 731.64 46.98 21.19 54,91 
8.0 26.24 24.70 102.96 783.32 47.64 21.40 55,08 
8.5 25.27 26.24 103.62 834.97 46.87 21.60 53,92 
9.0 24.59 27.74 102.87 886.59 47.07 22.48 52,25 
9.5 24.72 29.22 102.83 938.01 47.14 22.42 52.44 
10.0 24.26 30.69 101.58 989.12 47.73 23.46 50,84 
11.0 25.00 33.64 101.53 1090.67 48,03 23.04 52,04 
12.0 25.11 36.65 102.34 1192.61 47,59 22.47 52,77 
13.0 25.51 39.69 101.26 1294.41 48.39 22.88 52,72 
14.0 25.63 42.76 101.87 1395,97 48,06 22.44 53.32 
15.0 26.72 45.90 111.79 1502.80 42,48 15.76 62.90 
16.0 28.11 49.19 103.61 1610.50 47,95 19.84 58.62 
17.0 31.72 52.78 104.62 1714.61 48,70 16.98 65.13 
18.0 29.57 56.45 103.84 1818.85 48,36 18.79 61.15 
19.0 30.01 60.03 106.86 1924.20 46,70 16.69 64.26 
597 
AT#14 11/01/69 
DEPTH VHC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 0.13 0.02 73.03 73.03 55.88 55,75 0.24 
1.5 25.74 0.79 94,14 114.82 52.78 27,05 48.76 
2.0 17.70 2.09 90,69 161.03 51.83 34.13 34.14 
2.5 15.91 3.10 89.91 206.18 51.63 35,73 30.81 
3.0 17.11 4.09 91.68 251.58 51.02 33,90 33.54 
3.5 17.08 5.12 93.69 297.92 49,79 32,70 34.31 
4.0 17.91 6.17 94.35 344.93 49.70 31,79 36.03 
4.5 17.78 7.24 94.59 392.17 49,51 31,73 35.92 
5.0 19.07 8.35 93.37 439.16 50.73 31,67 37.58 
5.5 20.77 9.54 95.50 486.37 50,08 29,31 41.48 
6.0 24.30 10.89 101.54 535.63 47,76 23,46 50.88 
6.5 23.19 12.32 102.12 586.55 46,99 23,80 49.36 
7.0 23.97 13.73 101.49 637.45 47,67 23,70 50.29 
7.5 24.47 15.19 103.18 688,62 46,84 22,37 52.24 
8.0 24.40 16.65 103.30 740,24 46,74 22,34 52.20 
8.5 24.20 18.11 100.78 791,26 48,19 23,99 50.22 
9.0 23.78 19.55 100.58 841.60 48,15 24,37 49.38 
9.5 23.99 20.98 101.12 892.02 47,90 23,91 50.09 
10.0 23.59 22.41 100.75 942.49 47,97 24,39 49.17 
11.0 24.57 25.30 103,17 1044.45 46,88 22.31 52.41 
12.0 23.58 28.19 101.44 1146.76 47,55 23.97 49.58 
13.0 24.07 31.05 101.23 1248.09 47,87 23.79 50.29 
14.0 24.05 33,93 100.83 1349,13 48;10 24.05 50.00 
15.0 25.95 36.93 102.41 1450.75 47,86 21.91 54I23 
16.0 27.21 40.12 105,59 1554.75 46,41 19,20 58.63 
17.0 27.54 43,41 103.71 1659.40 47,68 20,14 57.76 
18.0 26.58 46.66 110.82 1766.66 43,02 16.43 61.79 
19.0 30.20 50.06 107.25 1875.70 46,53 16.34 64.89 
598 
AT#15 11/02/69 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 20.88 2.51 98.67 98.67 48.21 27.33 43,31 
1.5 16.41 3.62 93.05 146.60 49.92 33.51 32,88 
2.0 15.03 4.57 93.06 193.13 49.40 34.37 30,42 
2.5 15.59 5.49 95.10 240.16 48.37 32,79 32,22 
3.0 16.00 6.43 99.81 288.89 45.68 29.68 35,02 
3.5 17.44 7.44 105.62 340.25 42,71 25,27 40,84 
4.0 19:03 8.53 96.60 390.81 48.76 29.73 39,03 
4.5 19 .,09 9.67 97.25 439.27 48.39 29.30 39. 46 
5.0 17.85 10.78 95.9? 487.58 48.70 30,85 36.66 
5.5 18.02 11.86 94.54 535.20 49.63 31.61 36.32 
6.0 19.77 12.99 95.98 582.83 49,41 29,65 40.00 
6,5 20.26 14.19 97.40 631.18 48.74 28,49 41.56 
7.0 19.18 15.38 98,80 680.23 47.49 28,32 40.38 
7.5 18.36 16.50 97,97 729.42 47.68 29,32 38,50 
8.0 18.97 17.62 98.37 778.50 47.67 28.71 39.79 
8.5 21.39 18.83 99.77 828.03 47.74 26,35 44, 80 
9.0 21.31 20.11 102.44 878.59 46.09 24,78 46,24 
9.5 22.23 21.42 100.38 929.29 47.68 25,45 46.63 
10.0 21.64 22.74 99.61 979.29 47.93 26,29 45.16 
11.0 23.19 25.43 100.85 1079.52 47.76 24,57 48.56 
12.0 23.23 28.21 100.95 1180.42 47.71 24,49 48.68 
13.0 23.97 31.04 100.90 1281.35 48.03 24,06 49.90 
14.0 24.58 33.96 101.65 1382.62 47.80 23,23 51.41 
15.0 29.18 37.18 105.44 1486.16 47.25 18,07 61.76 
16.0 32.16 40.86 109,57 1593.66 45.88 13,72 70.10 
17.0 31.58 44.69 110.67 1703.78 44.99 13.41 70,19 
18.0 32.07 48.51 112.31 1815.27 44.18 12,11 72.59 
19.0 30.62 52.27 114.36 1928.60 42.40 11,78 72.23 
599 
AT#16 11/02/69 
DEPTH VMC CUMVMC WD CUHWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
l.C 18.38 2.21 97.79 97.79 47.80 29.42 38.45 
1.5 15.64 3.23 95.88 146.21 47.92 32.28 32.65 
2.0 16.99 4.21 96.78 194.37 47.88 30.90 35.48 
2.5 18.71 5.28 99.96 243.56 46.61 27.90 40.14 
3.0 21.26 6.48 102.95 294.29 45.76 24.51 46.45 
3.5 23.29 7.81 103.46 345.89 46.22 22.93 50.39 
4.0 25.65 9.28 105.21 398.06 46.06 20.40 55.70 
4.5 26.84 10.85 107.04 451.12 45.40 18.56 59.12 
5.0 28.25 12.51 106.75 504.57 46.11 17.85 61.28 
5.5 25.33 14.11 104.78 557.45 46.20 20.86 54. 84 
6.0 25.57 15,64 103.83 609.60 46.86 21.29 54.56 
6.5 26.85 17.21 104.28 661.63 47.07 20.22 57.05 
7.0 26.86 18.83 103.29 713.52 47.67 20.81 56.35 
7.5 29.02 20.50 103.94 765.33 48.10 19.08 60.33 
8.0 28.23 22.22 106.05 817.83 46.52 18.29 60.68 
8.5 28.89 23.93 107.21 871.14 46.07 17.18 62.71 
9.0 29.28 25.68 107.74 924.88 45.89 16.62 63.79 
9.5 29.86 27.45 107.27 978.63 46.40 16.54 64.35 
10.0 29.37 29.23 106.73 1032.13 46.54 17.17 63.10 
11.0 31.58 32.89 107.58 1139,28 46.86 15.28 67.40 
12.0 31.04 36.64 107.01 1246.58 47.00 15.96 66. 05 
13.0 34.65 40.58 110.35 1355.26 46.34 11.69 74.77 
14.0 34.50 44.73 109.10 1464.98 47.04 12.54 73.34 
15.0 34.27 48.86 109.21 1574.14 46.89 12.62 73.09 
16.0 33.23 52.91 114.97 1686.23 43.01 9.78 77.26 
17.0 34.00 56.94 118.80 1803.12 40.99 6.99 82.95 
18.0 39.73 61.37 123.69 1924.36 40.19 0.46 98.85 
19.0 39.50 66.12 124.85 2048.63 39.41 -0.10 100.25 
600 
AT#17 11/02/69 
DEPTH VMC CUMVMC WD CUMHD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 23.78 2.85 94.17 94.17 52.03 28.25 45.71 
1.5 20.72 4.19 99.92 142.69 47.39 26.68 43.71 
2.0 18.06 5.35 99.13 192.45 46.87 28.81 38.53 
2.5 20.90 6.52 102.81 242.94 45.71 24.81 45.72 
3.0 24.22 7.87 105.55 295.03 45.31 21.09 53.46 
3.5 27.11 9.41 108.35 348.50 44.71 17.60 60,64 
4.0 30.30 11.14 110.12 403.12 44.84 14.54 67.57 
4.5 31.20 12.98 110.28 458.22 45.08 13.88 69. 20 
5.0 31.09 14.85 110.28 513.36 45.04 13,95 69.03 
5.5 31.32 16.72 111.42 568.79 44.44 13.12 70.48 
6.0 31.58 18.61 109.52 624.02 45.69 14.11 69.13 
6.5 31.96 20.52 108.13 678.43 46.67 14.71 68.48 
7.0 33.14 22.47 109.37 732.81 46.37 13.23 71.47 
7.5 32.83 24.45 110.06 787.66 45.83 13.00 71.63 
8.0 32.65 26.41 108.76 842.36 46.55 13.90 70.14 
8.5 33.29 28.39 110.63 897.21 45.66 12.37 72.91 
9.0 34.56 30.43 110.13 952.40 46.44 11.88 74.42 
9.5 35.41 32.53 110.67 1007.60 46.44 11,03 76.26 
10.0 33.81 34.60 108.68 1062.44 47.04 13.22 71.88 
11.0 35.50 38.76 109.72 1171.64 47.04 11.54 75.47 
12.0 35.15 43.00 111.79 1282.40 45.66 10.51 76.98 
13.0 34.33 47.17 114.12 1395.35 43.94 9.61 78.13 
14.0 34.19 51.28 116.90 1510.86 42.21 8.02 81.01 
15.0 40.14 55.74 122.99 1630.81 40.77 0.63 98.44 
16.0 40.54 60.58 124.87 1754.73 39.79 -0.75 101.89 
17.0 39.90 65.41 125.61 1879.97 39.10 -0.80 102.05 
18.0 40.95 70.26 123.42 2004.48 40.81 -0.14 100.34 
601 
AT#18 11/02/69 
DEPTH VMC CUMVMC WD CUMWO VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 28.17 3.38 99.40 99.40 50.52 22.35 55.75 
1.5 28.46 5.08 105.58 150.64 46.89 18.44 60.69 
2.0 26.90 6.74 106.92 203.76 45.49 18.59 59.13 
2.5 29.38 8.43 110.55 258.13 44.23 14.85 66.43 
3.0 30.90 10.24 112.84 313.98 43.42 12.52 71.16 
3.5 30.86 12.09 112.72 370.37 43.47 12.62 70.98 
4.0 32.28 13.98 115.10 427.33 42.57 10.29 75.82 
4.5 33.33 15.95 114.41 484.70 43.39 10.06 76.82 
5.0 34.17 17.98 115.10 542.08 43.29 9.12 78.94 
5.5 34.54 20.04 117.04 600.12 42.25 7.71 81.75 
6.0 35.08 22.13 117.62 658.78 42.11 7.03 83.30 
6.5 35.88 24.25 117.09 717.46 42.73 6.86 83.96 
7.0 34.99 26.38 113.30 775.06 44.68 9.70 78.29 
7.5 34.23 28.46 111.12 831.16 45.72 11.49 74.87 
8.0 33.85 30.50 111.63 886.85 45.26 11.41 74.78 
8.5 33.22 32.51 111.47 942.63 45.13 11.91 73.62 
9.0 32.82 34.49 112.22 998.55 44^52 11.70 73.71 
9.5 32.93 36.47 116.14 1055.64 42.19 9.26 78.04 
10.0 36.38 38.54 121.30 1115.00 40.37 4.00 90.10 
11.0 40.45 43.15 123.58 1237.44 40.53 0.07 99.82 
12.0 41.26 48.06 124.76 1361.61 40.12 -1.14 102.84 
13.0 40.77 52.98 124.38 1486.18 40.17 -0.61 101.51 
14.0 40.21 57.84 125.70 1611.23 39.16 -1.06 102.70 
15.0 40.11 62.66 127.25 1737.70 38.18 -1.93 105.05 
602 
AT#19 11/02/69 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 21.11 • 2.53 99.26 99.26 47.94 26.82 44.04 
1.5 19.74 3.76 98.89 148.80 47.64 27.91 41.42 
2.0 18.29 4.90 98.00 198.03 47.64 29.35 38.39 
2.5 21.44 6.09 102.93 248.26 45.85 24.41 46.77 
3.0 24.94 7.48 107.71 300.92 44.27 19.33 56.34 
3.5 27.00 9.04 110.95 355.59 43.09 16.09 62.66 
4.0 28.87 10.72 112.09 411.35 43.11 14.24 66.97 
4.5 31.81 12.54 113.49 467.74 43.37 11,56 73.34 
5.C 34.32 14.52 116.15 525.15 42.71 8.39 80.35 
5.5 35.06 16.60 116.16 583.22 42.99 7,92 81.57 
6.0 35.13 18.71 114.37 640.86 44.09 8,96 79.68 
6.5 32.17 20.73 116.37 698.54 41.77 9,60 77.02 
7.0 33.16 22.69 115.88 756.60 42.43 9,28 78.14 
7.5 36.73 24.78 118.41 815.18 42.25 5,52 86.93 
8.0 39.61 27.08 122.63 875.44 40.79 1,18 97.12 
8.5 39.79 29.46 120.86 936.31 41.93 2,14 94.89 
9.0 39.30 31.83 120.60 996.67 41.90 2,60 93.80 
9.5 41.07 34.24 122.65 1057.48 41.33 0,25 99.38 
10.0 40.65 36.69 123.23 1118.95 40.82 0,17 99,59 
11.0 39.83 41.52 124.12 1242.63 39,97 0.14 99,65 
12.0 39.74 46.30 126.95 1368.16 38.23 -1.51 103,96 
13.0 37.96 50.96 128.14 1495.71 36.83 -1.13 103,06 
14.0 35.34 55.36 135.58 1627.57 31.34 -3.99 112,74 
603 
AT#20 11/02/69 
DEPTH VMC CUMVMC WO CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 26.24 3.15 94.90 94,90 52,52 26.27 49.98 
1.5 26.67 4.74 87.08 140,39 57,40 30.73 46.47 
2.0 23.42 6.24 89.77 184,61 54,55 31.13 42.93 
2.5 24.05 7.66 92.81 230,25 52,95 28.90 45.41 
3.0 26.22 9.17 99.11 278,23 49,96 23.74 52.48 
3.5 28.36 10.81 101,14 328,29 49,54 21.18 57.25 
4.0 32.46 12.63 104,12 379,61 49,28 16.82 65.86 
4.5 32.85 14.59 107,23 432,44 47,55 14.70 69.08 
5.0 32.61 16.56 101,78 484,69 50,76 18.15 64.25 
5.5 35.06 18.59 112,80 538,34 45.02 9.96 77.88 
6,0 35.93 20.72 115,40 595,39 43.77 7.85 82.08 
6.5 36.50 22.89 114,39 652,83 44.60 8.09 81.85 
7.0 35.93 25.06 113,54 709,81 44.90 8.97 80.02 
7.5 37.10 27.25 115,44 767,06 44,19 7.09 83.95 
8.0 37.05 29.48 120.05 825,93 41.38 4.33 89.53 
8.5 36.59 31.69 121,34 886,28 40.43 3.84 90.51 
9.0 36.10 33.87 122.01 947,11 39.84 3.74 90.62 
9.5 35.56 36.02 123.12 1008,39 38.96 3.40 91.27 
10.0 38.27 38.23 122.50 1069,80 40,36 2,09 94.81 
11.0 42.19 43.06 122.35 1192,22 41.93 -0,26 100.61 
12.0 38.58 47.91 128.76 1317,78 36.69 -1,89 105.14 
13.0 35.53 52.35 131.26 1447,79 34.03 -1.50 104.42 
14.0 35.73 56.63 133.95 1580,40 32.47 -3.25 110.02 
604 
AT#21 11/02/69 
DEPTH VMC CUMVMC WO CUMWD VV VA S 















































































22.04 58. 30 
17,32 64. 46 
26.73 51. 54 
29,42 47. 89 
27.38 50. 66 
24.78 53. 87 
24.46 54. 47 
24.40 55. 59 
22.31 59. 15 
18.33 64. 75 
15.95 67. 85 
15,17 69. 64 
14,72 71. 09 
12.54 75. 15 
8.11 82. 91 
4.06 91. 10 
2.43 94. 43 
1.21 97. 21 
2.17 95. 13 
2.32 94. 85 
2.77 93. 98 
2.35 95. 01 
2.52 94. 49 
1.55 96. 60 
1.48 96. 64 
2.99 93. 34 
605 
AT#00 06/08/70 
.m " •• •• 
DEPTH VMC CUMVMC WD CUMWO VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 13.57 1.63 89.29 89.29 51.12 37.55 26.55 
1.5 17.78 2.57 82.84 132.32 56.61 38.83 31.40 
2.0 19.96 3.70 86.27 174.60 55.36 35.40 36.05 
2.5 22.42 4.97 90.01 218.67 54.03 31.61 41.49 
3.0 24.87 6.39 92.66 264.34 53.35 28.46 46. 62 
3.5 25.65 7.91 93.04 310,76 53.42 27.77 48.02 
4.0 27.14 9.49 92.28 357.09 54.44 27.29 49.86 
4.5 25.67 11.08 88.49 402.28 56.17 30.50 45.70 
5.0 24.01 12.57 84.17 445.45 58.16 34.15 41.28 
5.5 24.37 14.02 84.79 487.69 57.92 33.55 42.08 
6.0 24.76 15.49 87.18 530.68 56.62 31.86 43.73 
6.5 23.77 16.95 87.84 574.44 55.85 32É08 42.56 
7.0 23.26 18.36 88.02 618.40 55.55 32.29 41.88 
7.5 22.47 19.73 88.56 662.55 54.92 32.45 40.92 
8.0 23.17 21.10 88.56 706.83 55.19 32.02 41.99 
8.5 23.86 22.51 89.72 751.40 54.75 30.89 43.57 
9.0 23.57 23.93 90.91 796.55 53.92 30.35 43.72 
9.5 22.63 25.32 90.77 841.97 53.65 31.02 42.18 
10.0 22.29 26.67 91.23 887.47 53.24 30.96 41.86 
10.5 23.31 28.03 92.87 933.49 52.64 29.33 44.29 
11.0 22.48 29.41 92.44 979.82 52,58 30.10 42.75 
11.5 22.27 30.75 91.11 1025.70 53.31 31.04 41.78 
12.0 21.83 32.07 92.97 1071.72 52.01 30.18 41.98 
12.5 22.21 33.40 93.76 1118.41 51.68 29.47 42.97 
13.0 21.11 34.69 92.45 1164.96 52.06 30.94 40.56 
14.0 18.81 37.09 90.91 1256.64 52.12 33.32 36.08 
15.0 19.73 39.40 92.38 1348.28 51.58 31.85 38.26 
16.0 19.30 41.74 93.03 1440.99 51.02 31.73 37.82 
17.0 20.74 44.15 93.39 1534.20 51.35 30.61 40.39 
18.0 21.19 46.66 95.00 1628.40 50.54 29.35 41.93 
19.0 20.01 49.13 94.00 1722.90 50,70 30.69 39.46 
606 
AT*02 06/08/70 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 15.97 1.92 88.24 88.24 52.67 36.70 30. 32 
1.5 15.67 2.87 82.21 130.85 56.20 40.53 27. 88 
2.0 16.57 3.83 81.06 171.66 57.23 40.66 28. 95 
2.5 17.93 4.87 82.63 212.58 56.80 38.87 31. 57 
3.0 18.72 5.97 86.79 254.94 54.58 35.86 34. 30 
3.5 19.90 7.13 86.62 298.29 55.13 35.23 36. 10 
4.0 22.31 8.39 87.96 341.94 55.23 32.92 40. 40 
4.5 23.68 9.77 92.28 387.00 53.13 29.45 44. 56 
5.0 24.41 11.21 93.65 433.48 52.58 28.16 46. 43 
5.5 26.57 12.74 97,10 481.17 51.31 24.73 51. 79 
6.0 29.31 14.42 101.14 530.73 49.90 20.58 58. 75 
6.5 28.75 16.16 99.33 580.85 50.78 22.03 56. 62 
7.0 28.27 17.87 100.57 630.82 49.85 21.58 56. 71 
7.5 28.64 19.58 101.61 681.37 49.36 20.72 58. 02 
8.0 28.32 21.29 103.45 732.63 48.13 19.81 58. 84 
8.5 28.53 22.99 103.63 784.40 48.10 19.57 59. 31 
9.0 29.10 24.72 102.83 836.01 48.80 19.70 59. 63 
9.5 28.14 26.44 101.85 887.18 49.03 20.89 57. 40 
10.0 28.23 28.13 102.44 938.26 48.70 20.47 57. 96 
10.5 27.39 29.80 102.26 989.43 48.49 21.10 56. 49 
11.0 26.73 31.42 100.68 1040.17 49.20 22.47 54. 33 
11.5 26.77 33.03 98.35 1089.93 50.62 23.86 52. 88 
12.0 27.57 34.66 100.90 1139.74 49.38 21.81 55. 83 
12.5 26.72 36.29 100.35 1190.06 49.40 22.68 54. 09 
13.0 26.92 37.90 100.02 1240.15 49.67 22.75 54. 19 
14.0 26.61 41.11 97.98 1339.15 50.79 24.18 52. 39 
15.0 27.11 44.33 103.48 1439.88 47.65 20.54 56. 89 
16.0 27.36 47.60 103.20 1543.22 47.91 20.56 57. 10 
17.C 28.19 50.93 103.39 1646.51 48.11 19.92 58. 60 
18.0 27.15 54.25 104.45 1750.44 47.08 19.93 57. 67 
19.0 27.93 57.56 105.68 1855.50 46.63 18.70 59. 89 
20.0 29.05 60.98 105.29 1960.98 47.29 18.24 61. 43 
21.0 29.24 64.47 104.73 2065.99 47.70 18.46 61. 30 
22.0 31.22 68.10 104.81 2170.76 48.40 17.17 64. 51 
23.0 29.17 71.72 103.62 2274.98 48.34 19.17 60. 35 
24.0 29.42 75.24 105.00 2379.29 47.61 18.19 61. 80 
25.0 32.04 78.93 107.10 2485.34 47.32 15.28 67. 70 
26.0 31.38 82.73 106.97 2592.38 47.15 15.77 66. 55 
27.0 31.44 86.50 105.07 2698.40 48.32 16.88 65. 06 
28.0 31.79 90.30 104.52 2803.19 48.79 17.00 65. 16 
24.0 31.66 94.10 105.61 2908.26 48.08 16.42 65. 84 
30.0 32.37 97.94 107.08 3014.60 47.46 15.09 68. 20 
31.0 34.69 101.97 108.00 3122.14 47.77 13.09 72. 60 
32.0 34.99 106.15 109.51 3230.90 46.98 11.99 74. 48 
33.0 36.31 110.43 109.23 3340.27 47.65 11,34 76 e 21 
DEPTH VMC CUMVMC WO CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
34.0 35.65 114.74 
35.0 35.57 119.02 
36.0 34.96 123.25 
37.0 37.17 127.58 
38.0 37.74 132.07 
111.89 3450.83 45.79 
113.37 3563.45 44.87 
115.96 3678.12 43.07 
119.89 3796;04 41.53 








DEPTH VMC CUMVMC WO CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 21.11 2.53 83.83 83.83 57.27 36.16 36.85 
1.5 25.51 3.93 85.90 126.26 57.68 32.17 44.23 
2.0 29.22 5.57 95.83 171.69 53.08 23,85 55.06 
2.5 31.13 7.38 98.47 220,27 52.20 21.07 59.64 
3.0 32.64 9.30 101.05 270.15 51.21 18.56 63.75 
3.5 33.12 11.27 103.12 321.19 50.14 17.02 66.05 
4.0 33.60 13.27 104.40 373.07 49.55 15.95 67.82 
4.5 33.06 15.27 103.07 424.93 50.15 17.08 65.93 
5.0 31.34 17.20 102.03 476.21 50.13 18.79 62.52 
5.5 28.45 19.00 100.14 526.75 50.18 21.73 56.70 
6.0 28.09 20.69 99.76 576.72 50.27 22.18 55.87 
6.5 27.26 22.35 98.79 626.36 50.54 23.29 53.92 
7.0 27.75 24.00 97.47 675.42 51.53 23.78 52.85 
7.5 27.36 25.66 99.83 724,75 49,95 22.59 54.77 
8.0 28.73 27.34 105.03 775,96 47.32 18.60 60.70 
8.5 28.45 29.06 101.99 827.72 49.06 20.60 58.00 
9.0 28.01 30.75 101.88 878.69 48.96 20.95 57.21 
9.5 27.98 32.43 100,80 929.36 49.60 21.62 56.41 
10.0 28.26 34.12 98.79 979.26 50.93 22.66 55.50 
10.5 26.87 35.77 99.43 1028.81 50.01 23,14 53.72 
11.0 27.34 37.40 97.65 1078.08 51.26 23.93 53.32 
11.5 27.79 39.05 99.58 1127.39 50.27 22.48 55.28 
12.0 27.29 40.70 101.67 1177.70 48.81 21.53 55.90 
12.5 27.70 42.35 100.61 1228.27 49.61 21.91 55.83 
13.0 27.54 44.01 101.81 1278.88 48.82 21.28 56.41 
14.0 27.13 47.29 101.18 1380.37 49.05 21.92 55.31 
15.0 26.87 50.53 100.00 1480.96 49.67 22.80 54.09 
16.0 27.13 53.77 101.79 1581.85 48.68 21.55 55,72 
17.0 30.16 57.21 104.85 1685.17 47.97 17.81 62.87 
18.0 29.77 60.80 103.72 1789.46 48.51 18.74 61.37 
609 
AT#04 06/08/70 
DEPTH VMC CUMVMC WO CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 15.79 1.89 87.96 87.96 52.76 36.97 29. 93 
1.5 17.51 2.89 89.46 132.32 52.51 35.00 33. 35 
2.0 17.63 3.95 88.87 176.90 52.91 35.28 33. 33 
2.5 20.36 5.09 88.14 221.15 54.36 34.02 37. 44 
3.0 23.46 6.40 91.05 265.95 53.79 30.33 43. 61 
3.5 26.00 7.89 93.79 312.16 53.09 27.09 48. 97 
4.0 26.67 9.47 95.24 359.42 52.47 25.80 50. 83 
4.5 28.74 11.13 96.16 407.27 52.69 23.95 54. 54 
5.0 26.39 12.78 95.67 455.23 52élO 25.71 50. 66 
5.5 26.73 14.38 95.40 502.99 52.39 25.67 51. 01 
6.0 28.34 16.03 99.91 551.82 50.28 21.93 56. 37 
6.5 29.42 17.76 102.00 602.30 49.42 20.00 59. 53 
7.0 28.23 19.49 102.66 653.46 48.57 20.34 58. 12 
7.5 28.86 21.20 102.45 704.74 48.94 20.08 58. 97 
8.0 29.86 22.97 104.49 756.47 48.08 18.22 62. 11 
8.5 31.90 24.82 106.37 809.19 47.71 15.81 66. 86 
9.0 31.14 26.71 104.85 862.00 48.34 17.20 64. 41 
9.5 29.17 28.52 103.53 914.09 48.40 19.23 60. 27 
10.0 26.82 30.20 102.57 965.62 48.10 21.28 55. 76 
11.0 28.27 33.50 102.53 1068.17 48.66 20.39 58. 10 
12.0 27.85 36.87 108.69 1173.78 44.78 16.93 62. 19 
13.0 30.83 40.39 106.99 1281.62 46.93 16.10 65. 69 
14.0 29.56 44.02 105.25 1387.73 47.51 17.95 62. 22 
15.0 29.27 47.55 104.85 1492.78 47.64 18.37 61. 44 
16.0 30.57 51.14 107.36 1598.88 46.61 16.04 65. 58 
17.0 30.98 54.83 106.51 1705.82 47.28 16.30 65. 52 
18.0 32.77 58.65 107.69 1812.92 47.24 14.47 69. 37 
19.0 32.38 62.56 106.64 1920.08 47.73 15.35 67. 84 
20.0 30.87 66.36 107.22 2027.02 46.81 15.94 65. 94 
21.0 34.56 70=28 109.85 2135.55 46.61 12.05 74. 15 
22.0 35.60 74.49 111.15 2246.05 46.22 10.62 77. 03 
23.0 35.69 78.77 108.96 2356.11 47.58 11.88 75. 02 
24.0 34.90 83.00 107.52 2464.35 48.15 13.25 72. 48 
25.0 35.73 87.24 109.89 2573.05 47.03 11.30 75. 98 
26.0 36.25 91.56 109.63 2682.81 47.38 11.13 76. 51 
27.0 37.13 95.96 108.77 2792.01 48.23 11.10 76. 99 
28.0 37.92 100.47 112.42 2902.60 46.32 8.41 81. 85 
29.0 38.69 105.06 116.76 3017.20 43.99 5.30 87. 95 
30.0 38.45 109.69 116.05 3133.60 44.33 5.88 86. 74 
31.0 38.76 114.32 118.77 3251.01 42.80 4.04 90. 55 
610 
AT#05 06/08/70 
DEPTH VMC CUMVMC WD CUM WD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 14.96 1.79 81.61 81.61 56.29 41.33 26.57 
1.5 17.16 2.76 84.02 123.02 55.67 38.50 30.83 
2.0 21.04 3.90 87.43 165.88 55.07 34.03 38.21 
2.5 24.31 5.27 89.75 210.18 54.90 30.59 44.28 
3.0 26.91 6.80 93.87 256.08 53.39 26.48 50.41 
3.5 28.83 8.47 98.54 304.19 51.29 22.46 56.22 
4.0 30.16 10.24 101.98 354.32 49.71 19.55 60.68 
4.5 30.11 12.05 104.23 405.87 48.33 18.22 62.30 
5.0 28.11 13.80 102.19 457.47 48.81 20.70 57.60 
5.5 29.63 15.53 104.88 509.24 47.76 18.12 62.05 
6.0 26.73 17.22 104.03 561.47 47.18 20.44 56.66 
6.5 30.96 18.95 112.39 615.57 43.72 12.75 70.83 
7.0 30.20 20.79 103.27 669.49 48.94 18.74 61.70 
7.5 32.98 22.68 106.00 721.81 48.34 15.36 68.23 
8.0 32.45 24.65 106.27 774.88 47.98 15.53 67.64 
8.5 30.64 26.54 104.55 827.58 48.34 17.70 63.38 
9.0 30.18 28.36 103.29 879.54 48.92 18.75 61.68 
9.5 30.62 30.19 104.13 931.40 48.58 17.96 63.02 
10.0 31.00 32.04 104.76 983.62 48.34 17.34 64.13 
11.0 31.09 35.76 104.60 1088.30 48.48 17.39 64.12 
12.0 32.37 39.57 106.36 1193.78 47.90 15.53 67.58 
13.0 33.71 43.53 105.15 1299.53 49.14 15.42 68.61 
14.0 32.06 47.48 104.86 1404.53 48.69 16.63 65.85 
15.0 31.24 51.28 104.49 1509.21 48.60 17.36 64.28 
16.0 32.98 55.13 105.96 1614.43 48.37 15.38 68.19 
17.0 34.58 59.18 108.15 1721.49 47.65 13.06 72.58 
18.0 36.20 63.43 110.30 1830.71 46.96 10.76 77.08 
19.0 36.94 67.82 109.67 1940.70 47.62 10.67 77.58 
20.0 36.59 72.23 109.68 2050.37 47.48 10.89 77.06 
21.0 38.28 76.72 110.05 2160.24 47.90 9.62 79.92 
22.0 38.32 81.32 112.47 2271.49 46.44 8.12 82.51 
23.0 39.08 85.96 111.85 2383.65 47.11 8.03 82.96 
611 
AT#06 06/08/70 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 14.93 1.79 87.63 87.63 IzZbV "STTTT" ~28736 
1.5 17.47 2.76 76.17 128.58 60.53 43.06 28. 86 
2.0 21.52 3.93 83.93 169.85 54.34 32.82 39.60 
2.5 24.73 5.32 95.72 216.01 51.45 26.72 48.06 
3.0 25.80 6.84 98.17 264.49 50.37 24.57 51.22 
3.5 26.46 8.40 97.11 313.31 51.26 24.80 51.62 
4.0 27.58 10.03 100.62 362.74 49.56 21.98 55.65 
4.5 28.29 11.70 102.80 415.59 48.51 20.22 58.32 
5.0 29.22 13.43 101.54 464.68 49.62 20.40 58.88 
5.5 30.50 15.22 102.96 515.80 49.24 18.75 61.93 
6.0 30.97 17.06 105.69 567.96 47.77 16.80 64.83 
6.5 32.05 18.95 105.70 620.81 48.17 16.13 66.53 
7.0 32.11 20.88 108.76 674.42 46.35 14.24 69.28 
7.5 33.67 22.85 109.12 728.89 46.72 13.04 72.08 
8.0 35.07 24.91 107.49 783.05 48.23 13.16 72.72 
8.5 34.46 27.00 106.65 836.58 48.51 14.05 71.04 
9.0 33.59 29.04 108.55 890.38 47.03 13.45 71.41 
9.5 33.39 31.05 109.81 944.97 46.20 12.80 72.28 
10.0 34.74 33.09 111.16 1000.21 45.89 11.15 75.71 
11.0 35.89 37.33 109.94 1110.76 47.06 11.17 76.26 
12.0 37.11 41.71 113.94 1222.70 45.10 7.99 82.29 
13.0 38.58 46.25 113.35 1336.34 46.01 7.43 83.85 
14.0 38.89 50.90 110.08 1448.05 48.11 9.22 80.83 
15.0 38.65 55.55 110.20 1558.19 47.94 9.29 80.62 
16.0 38.21 60.17 112.46 1669.51 46.41 8.20 82.34 
17.0 38.49 64.77 114.22 1782.85 45.45 6.96 84.69 
18.0 38.33 69.38 119.06 1899.49 42.47 4.14 90.26 
19.0 39.18 74.03 120.49 2019.26 41.92 2.74 93.46 
bl2 
AT#07 06/08/70 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 16.80 2.02 88.81 88.81 52.63 35.83 31.92 
1.5 20.15 3.12 89.94 133.50 53.21 33.06 37.87 
2.0 21.13 4.36 90.83 178.70 53.05 31.92 39.84 
2.5 21.35 5.64 90.66 224.07 53.23 31.88 40.11 
3.0 22.58 6.96 89.92 269.21 54.14 31.56 41.71 
3.5 26.42 8.43 90.12 314.22 55.47 29.05 47.63 
4.0 28.92 10.09 95.49 360.62 53.17 24.25 54.39 
4.5 29.70 11.84 100.25 409.56 50.59 20.88 58.72 
5.0 31.95 13.69 101.21 459.92 50.85 . 18.90 62,83 
5.5 31.93 15.61 101.97 510.72 50.38 18.45 63.37 
6.0 33.02 17.56 102.96 561.95 50.20 17.18 65.78 
6.5 34.22 19.58 102.02 613.19 51,22 17.00 66.81 
7.0 34.78 21.65 103.40 664.55 50.59 15.81 68.74 
7.5 36.21 23.78 102.81 716.10 51.49 15.28 70.32 
8.0 35.96 25.94 104.44 767.91 50.41 14.45 71.33 
8.5 36.58 28.12 105.52 820.40 49.99 13.41 73.18 
9.0 38.07 30.36 106.48 873.40 49.97 11,90 76.18 
9.5 38.73 32.66 106.63 926.68 50.13 11.40 77.25 
10.0 39.26 35.00 106.22 979.89 50.58 11.32 77.63 
10.5 39.12 37.35 110.57 1034.09 47.90 8.78 81.67 
11.0 40.22 39.73 109.79 1089.18 48.78 8.56 82.44 
12.0 40.47 44.57 109.17 1198.66 49.25 8.78 82.18 
13.0 40.97 49,46 106.30 1306.40 51.17 10.21 80.05 
14.0 41.61 54.41 106.16 1412.63 51.51 9.89 80.79 
15.0 40.96 59.37 105.21 1518.31 51.83 10.87 79.03 
16.0 43.80 64.45 118.91 1630.37 44.62 0.82 98.17 
17.0 42.19 69.61 123.06 1751.36 41.50 -0.69 101.66 
18.0 40.89 74.60 124.82 1875.30 39.95 -0.94 102.36 
613 
AT#08 06/08/70 
DEPTH VMC CUMVMC WD CUMWD V A S 
FEET % INCHES LB/CUFT LB 
-
% % 
1.0 25.21 3.02 94.01 9470"" 5 2 . 6 6  27.45 47.87 
1.5 29,53 4.67 86.54 1 3 9 . 1 5  5 8 . 8 1  29.28 50.22 
2.0 31.10 6.49 92.86 184.CO 55.58 24.48 55.95 
2.5 3 1 . 8 0  8.37 95.38 231.05 54.32 22.52 58.55 
3.0 32.41 10.30 95.70 278.82 54.35 21.95 59.62 
3.5 32.78 12.26 96.38 326.84 54.08 21.30 60.61 
4.0 32.81 14.22 96.66 375.11 53.92 21.12 60.84 
4.5 32.28 16.18 97.34 423.61 53.31 21.04 60. 54 
5.0 32.17 18.11 97.36 472.28 53.26 21.09 60.40 
5.5 32.06 20.04 97.42 520.98 53.18 21.12 60.28 
6.0 31.50 21.94 99.48 570.20 51.73 20.23 60.89 
6.5 31.85 23.84 99.38 619.92 51.92 20.07 61.34 
7.0 31.61 25.75 99.63 669.67 51.68 20.07 61.16 
7.5 33.16 27.69 101.15 719.86 51.34 18.18 64.59 
8 . 0  34.00 29.70 102.16 770.69 51.05 17.05 66 .60 
8 . 5  34.56 31.76 10 5.44 822.60 49.27 14.72 70.13 
9 . 0  34.72 33.84 104.24 875.02 50.06 15.34 69.35 
9 . 5  35.85 35.96 102.79 926.77 51.37 15.52 69.79 
10.0 36.02 38.11 103.33 978.30 51.11 15.09 70.48 
11.0 38.31 42.57 105.01 1082.47 50.96 12.64 75.19 
12.0 39.10 47.22 103.11 1186.53 52.40 13.30 74.62 
13.0 42.25 52.10 111.05 1293.61 48.79 6.54 86.60 
14.0 45.41 57.36 115.07 1406.66 47.55 2.14 95.50 
15.0 43.33 62.68 120,02 1524.21 43.77 0.45 98.98 

































2TÎ7" 89. 68 
3. 34 83. 30 
4. 68 86. 34 
6. 14 87. 94 
7. 66 88. 25 
9. 19 90. 33 
10. 74 91. 28 
12. 36 94. 75 
14. 08 100. 19 
15. 90 101. 96 
17. 84 108. 11 
19. 88 113. 94 
22. 00 114. 24 
24. 19 113. 81 
26. 42 116. 75 
28. 70 119. 08 
31. 03 119. 48 
33. 38 118. 98 
35. 78 118. 98 
40. 65 120. 05 
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50. 53 120, 52 
55. 41 121. 53 
60. 29 123. 02 
65. 24 120. 90 



























































DEPTH VMC CUMVMC WD CUMWO VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 26.21 3.15 94.67 94.67 52.64 26.43 49.79 
1.5 31.15 4.87 98.37 142.93 52.27 21.12 59.60 
2,0 31.06 6.73 97.26 191.83 52.90 21.84 58.71 
2.5 30.70 8.59 95.73 240.08 53.70 22.99 57.18 
3.0 30.72 10.43 96.26 288.08 53.38 22.66 57.54 
3.5 30.49 12.26 97.10 336.42 52.78 22.30 57.76 
4.0 29.02 14.05 93.26 384.01 54.55 25.53 53.20 
4.5 28.18 15.77 92.12 430.35 54.93 26.75 51.31 
5.0 27.16 17.43 99.04 478.14 50.36 23.20 53.94 
5.5 28.60 19.10 103.18 528.69 48.40 19.80 59.10 
6.0 30.28 20.86 106.02 580.99 47.31 17.03 64.00 
6.5 30.60 22.69 105.52 633.88 47.73 17.14 64.10 
7.0 31.84 24.56 104.85 686.47 48.61 16.77 65.51 
7.5 32.44 26.49 104.72 738.86 48.91 16.47 66.32 
8.0 33.27 28.46 104.42 791.15 49,41 16.14 67.33 
8.5 35.39 30.52 103,21 843.05 50.94 15.55 69.48 
9.0 36.95 32.69 106.08 895.38 49.79 12.84 74.21 
9.5 38.57 34.96 109.43 949.25 48.38 9.81 79.73 
10.0 38.79 37.28 111.90 1004.58 46.97 8.18 82.59 
11.0 39.65 41.99 115.69 1118.38 45.00 5.35 88.11 
12.0 39.84 46.76 118.01 1235.23 43.67 3.83 91.24 
13.0 41.32 51.63 121.21 1354.84 42.30 0.97 97.70 
14.0 42.73 56.67 120.16 1475.52 43.46 0.73 98.33 
15.0 42.09 61.76 120.36 1595,78 43.10 1.01 97.66 
16.0 41.01 66.75 120.64 1716.28 42.52 1.51 96.46 
17.0 40.61 71.64 124.70 1838.95 39.91 -0.70 101.75 
18.0 39.81 76.47 127.54 1965.08 37.89 -1.92 105.06 
19.0 38.82 81.19 128.63 2093.16 36.86 -1.96 105.31 
616 
AT#11 06/09/70 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 16.77 2.01 72.08 72.08 62.74 45.97 26.73 
1.5 19.19 3.09 76.40 109.20 61.04 41.85 31.45 
2.0 23.02 4,36 87.93 150.29 55.52 32,49 41.47 
2.5 25.84 5.82 97.14 196.55 51.01 25,17 50.66 
3.0 27.74 7.43 97.90 245.31 51.26 23,52 54.11 
3.5 30.39 9.18 99.15 294.57 51.51 21,12 59.00 
4.0 30.99 11.02 97.08 343.63 52.99 22,00 58.48 
4.5 29.76 12.84 95.75 391.83 53.33 23,56 55.81 
5.0 29.13 14.61 93.85 439.24 54.23 25,11 53.70 
5.5 28.27 16.33 93.28 486,02 54.26 25,99 52.10 
6.0 30.27 18.08 103.07 535.11 49.09 18.82 61.66 
6.5 32.16 19.96 107.70 587.80 47.01 14.84 68.42 
7.0 33.16 21.92 108.23 641.78 47.06 13,90 70. 46 
7.5 33.65 23.92 106.87 695,56 48.07 14,42 70.01 
8.0 35.26 25.99 107.94 749.26 48.03 12,76 73.42 
8.5 35.59 28.11 108.65 803.41 47.73 12,14 74.57 
9.0 36.88 30.29 108.14 857.60 48.52 11,64 76.01 
9.5 36.98 32.50 106.99 911.39 49,25 12,27 75.08 
10.0 36.69 34.71 108.20 965.19 48.42 11,72 75.79 
11.0 37.28 39.15 110.56 1074.56 47.21 9,93 78.97 
12.0 37.96 43.67 109.89 1184.79 47.87 9,91 79.30 
13.0 37.78 48.21 112.80 1296.14 46.04 8,26 82.06 
14.0 38.64 52.80 114.22 1409.65 45.51 6,87 84.90 
15.0 38.55 57.43 115.34 1524.43 44.79 6,25 86.05 
16.0 37.53 61.99 115.36 1639.78 44.40 6,87 84.53 
17.0 35.01 66.34 119.80 1757.36 40.77 5,75 85.89 
18.0 41.13 70.91 122.96 1878.74 41.16 0,03 99.92 
19.0 40.33 75.80 125.40 2002.91 39.39 -0,94 102.40 
20.0 40.92 80.68 127.06 2129.14 38,61 -2.32 106,00 
21.0 40.08 85.54 126.99 2256.16 38.33 -1.75 104.57 
22.0 39.30 90.30 129.50 2384.41 36.52 -2,78 107.62 
617 
AT#12 06/09/70 
DEPTH VMC CUMVMC WO CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 17.37 2.08 89.74 89.74 52.29 34,92 33.22 
1.5 18.58 3.16 89.33 134.50 52.99 34.41 35.06 
2.0 18.12 4. 26 85.97 178.33 54.84 36,73 33.03 
2.5 18.11 5.35 84.43 220.93 55.78 37.66 32.48 
3.0 19.10 6.47 86.89 263.76 54.66 35.57 34.94 
3.5 21.38 7.68 91.55 308.37 52.70 31.32 40.58 
4.0 22.57 9.00 96.38 355.35 50.24 27.66 44.93 
4.5 22.87 10.36 97.48 403.82 49.68 26.80 46.04 
5.0 24.60 11.79 98.48 452.81 49.73 25.12 49.48 
5.5 26,53 13.32 101.52 502.81 48.62 22.09 54.57 
6.0 27.36 14.94 103.75 554.13 47.58 20.22 57.50 
6.5 29.16 16.63 104.95 606.31 47.53 18.38 61.34 
7.0 29.22 18.38 104.48 658.66 47.85 18.62 61.08 
7.5 30.12 20.17 103.97 710.77 48.49 18.37 62.12 
8,0 29.62 21.96 103.60 762.67 48.52 18.91 61.03 
8.5 28.95 23.71 103.93 814.55 48.08 19.13 60.22 
9.0 29.12 25.46 104.08 866.55 48.05 18.93 60.60 
9.5 29.03 27.20 103.34 918.40 48.46 19.43 59.90 
10.0 30.06 28.97 105.21 970.54 47.72 17.66 62.99 
11.0 32.23 32.71 107.88 1077.08 46.92 14.69 68.70 
12.0 30.58 36.48 115.24 1188.64 41.85 11.27 73.06 
13.0 31.23 40.19 108.30 1300.41 46.29 15.06 67.46 
14.0 32.70 44.02 108.03 1408.58 47.01 14.31 69.56 
15.0 34.12 48.03 108.78 1516.98 47.09 12.97 72.45 
16.0 36.04 52.24 110.80 1626.77 46.60 10.55 77.36 
17.0 35.63 56.54 109.50 1736.92 47.22 11.60 75.44 
18.0 37.29 60.92 111.55 1847.45 46.61 9.33 79.99 
19.0 37.18 65.38 109.94 1958.19 47.54 10.37 78.19 
20.0 37.33 69.86 110.85 2068.59 47.05 9.72 79.34 
21.0 37.39 74.34 111.48 2179.75 46.69 9.30 80.08 
22.0 37.53 78.83 112.39 2291.69 46.20 8.67 81.23 
23.0 35.00 83.18 112.70 2404.23 45.05 10.05 77.69 
24.0 37.42 87.53 117.46 2519.31 43.09 5.66 86.85 
25.0 41.86 92i29 121.80 2638.94 42.14 0.27 99.35 
26.0 41.50 97.29 123.71 2761.70 40.85 -0.65 101.59 
27.0 40.79 102.23 124.46 2885.78 40.12 -0.67 101.66 
28.0 40.84 107.12 125.32 3010.67 39.63 -1.22 103.07 
29.0 39.42 111.94 125.72 3136.19 38.85 -0.57 101.48 




DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 15.74 1.89 89.21 89.21 51.99 36.25 30.27 
1.5 17.68 2.89 87.60 133.41 53.70 36.02 32.92 
2.0 18.72 3.98 90.60 177.96 52.27 33.56 35.81 
2.5 21.22 5.18 94.22 224.17 51.03 29.81 41.59 
3.0 22.40 6.49 94.84 271.43 51.10 28.70 43.84 
3.5 24.47 7.90 95.59 319.04 51.43 26.95 47.59 
4.0 25.00 9.38 96.10 366.96 51.32 26.32 48.71 
4.5 25.89 10.91 98.38 415.58 50.28 24.39 51.50 
5.0 26.61 12.48 100.04 465.18 49.55 22.93 53.71 
5.5 26.54 14.08 100.05 515.21 49.51 22.97 53.60 
6.0 26.81 15.68 100.96 565.46 49.06 22.25 54.65 
6.5 27.57 17.31 100.96 615.94 49,35 21.78 55.87 
7.0 26.07 18.92 101.34 666.51 48.55 22.49 53.68 
7.5 26.56 20.50 104.24 717.91 46.98 20.42 56.53 
8.0 26.73 22.09 103.27 769.78 47.64 20.90 56.12 
8.5 25.51 23.66 103.77 821.54 46.87 21.37 54.42 
9.0 24.83 25.17 103.01 873.24 47.07 22.24 52.75 
9.5 25.37 26.68 103.24 924.80 47.14 21.77 53.83 
10.0 24.80 28.18 101.91 976.09 47.73 22.93 51.96 
11.0 25.70 31.21 101.97 1078.03 48.03 22.34 53.50 
12.0 26.17 34.32 103.00 1180.51 47.59 21.42 54.98 
13.C 26.52 37.49 101.89 1282.96 48.39 21.87 54.81 
14.0 26.55 40.67 102.45 1385.12 48.06 21.52 55.23 
15.0 27.58 43.92 112.32 1492.50 42.48 14.91 64.91 
16.0 29.03 47.31 104,18 1600.75 47.95 18.92 60.53 
17.0 32.42 51.00 105.06 1705.37 48.70 16.28 66.57 
18.0 30.52 54.78 104.44 1810.12 48.36 17.84 63.11 
19.0 30.32 58.43 107.05 1915.86 46.70 16.38 64.92 
20.0 32.60 62.20 107.68 2023.23 47.18 14.59 69.09 
21.0 33.91 66.19 109.61 2131.88 46.51 12.60 72.92 
22.0 33.84 70.26 107.29 2240.32 47.89 14.05 70.66 
23.0 33.80 74,32 106.94 2347.44 48.08 14.29 70.29 
24.0 33.75 78.37 108.22 2455.02 47.29 13.54 71.37 
25.0 34.85 82.48 109.32 2563.78 47.04 12.19 74.08 
26.0 33.72 86.60 107.05 2671.97 47.99 14.27 70.26 
27.0 36.48 90.81 110.37 2780.68 47.02 10.54 77.58 
28.0 37.49 95.25 112.08 2891.90 46.37 8.88 80.85 
29.0 37.16 99.73 113.69 3004.78 45.27 8.11 82.09 
30.0 36.12 104.13 115.57 3119.42 43.74 7.62 82.59 
31.0 37.50 108.54 119.50 3236.95 41.88 4.38 89.54 
32.0 40.76 113.24 125.51 3359.46 39.47 -1.27 103.23 
33.0 40.84 118.13 127.05 3485.74 38.58 -2.26 105.86 
34.0 41.51 123.07 127.25 3612.89 38.71 -2.80 107.23 
619 
AT#14 06/09/70 
DEPTH VMC CUMVMC WD CUHWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 15.94 1.91 82.90 82.90 55.88 39.94 28.52 
1.5 15.84 2.87 87.96 125.61 52.78 36.94 30.00 
2.0 15.93 3.82 89.59 170.00 51.83 35.90 30.73 
2.5 16.55 4.79 90.31 214.97 51.63 35.08 32.05 
3.0 18.29 5.84 92.41 260.65 51.02 32,73 35.84 
3.5 17,95 6.93 94.23 307.31 49.79 31.84 36.06 
4.0 18.32 8.01 94.61 354.52 49.70 31.38 36.86 
4.5 18.44 9.12 94.99 401.93 49.51 31.08 37.23 
5.0 19.84 10.26 93.85 449.14 50.73 30.89 39.11 
5.5 21.78 11.51 96.13 496.63 50.08 28.31 43.48 
6.0 25.36 12.93 102.20 546.21 47.76 22.40 53.09 
6.5 23.71 14.40 102.45 597.38 46.99 23.28 50.46 
7.C 25.22 15.87 102.27 648.55 47.67 22.46 52.90 
7.5 25.35 17.38 103.73 700.05 46.84 21.49 54.13 
8.0 24.44 18.88 103.32 751.81 46.74 22.31 52.28 
8.5 24.70 20.35 101.09 802.91 48,19 23.49 51.25 
9.0 24.48 21.83 101.01 853.44 48.15 23.67 50.84 
9.5 24.55 23.30 101.47 904.06 47.90 23.35 51.25 
10.0 24.74 24.78 101.47 954.80 47.97 23.23 51,58 
11.0 25.32 27.78 103.64 1057.35 46.88 21,56 54.00 
12.C 24,40 30.76 101.96 1160.15 47.55 23,15 51.32 
13.0 24.82 33.72 101.70 1261.98 47.87 23.04 51.86 
14.0 24.17 36.66 100.91 1363.28 48.10 23.93 50.24 
15.0 26.45 39.69 102.72 1465.09 47.86 21.41 55.26 
16.0 28.34 42.98 106.30 1569.60 46.41 18.07 61.07 
17.0 28.45 46.39 104.27 1674.89 47.68 19.23 59.66 
18.0 28.58 49.81 112.06 1783.05 43.02 14.44 66.43 
19.0 30.35 53.34 107.35 1892.76 46.53 16.18 65.23 
20.0 31.11 57.03 106.90 1999.89 47.09 15.98 66.07 
21.0 28.77 60.63 107.10 2106.89 46.09 17.31 62.43 
22.0 31.51 64.24 107.79 2214.34 46.70 15.19 67.47 
23.0 33.06 68.12 111.15 2323.81 45.26 12.20 73.05 
24.0 33.42 72.11 111.08 2434.93 45,43 12.01 73.56 
25.0 33.00 76.09 107.24 2544.09 47.60 14.60 69.32 
26.0 32.92 80.05 109.35 2652.38 46.29 13.37 71.11 
27.0 33.73 84.04 108.73 2761.43 46.98 13.24 71.81 
28.0 35.18 88.18 109.92 2870.75 46.80 11.62 75.18 
29.0 34.84 92.38 111.26 2981.34 45.86 11.02 75.96 
30.0 36.78 96.68 111.19 3C92.57 46. 64 9.85 78.87 
31.0 37.63 101.14 112.23 3204.28 46.33 8.70 81.23 
32.0 37.48 105.65 114.79 3317.79 44.73 7.25 83.80 
33.0 36.88 110.11 118.16 3434.27 42.46 5*58 86.85 
34.0 36.26 114.50 123.40 3555.05 39.06 2.80 92.84 
35.0 40.72 119.12 127.18 3680.33 38.46 -2.26 105.89 
36 = 0 41 = 51 124e05 128.50 3808.18 37.95 -3.56 iûy.38 
620 
AT#15 06/09/70 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 11.27 1.35 92.68 92,68 48.21 36.94 23.39 
1.5 13.20 2.09 91.05 134.61 49.92 36.72 26.44 
2.0 14.14 2.91 92.50 184.49 49.40 35.26 28.62 
2.5 14.91 3.78 94.67 231.29 48.37 33.47 30.82 
3.0 15.91 4.70 99.76 279.89 45.68 29.76 34.84 
3.5 17.11 5.69 105.42 331.19 42.71 25.60 40.06 
4.0 18.30 6.76 96.15 381.58 48.76 30.46 37.53 
4.5 18.52 7.86 96.90 429.84 48.39 29,87 38.27 
5.0 17.93 8.95 96.02 478.07 48.70 30.77 36.82 
5.5 19.45 10. 08 95.43 525.93 49,63 30.18 39.20 
6.0 20.39 11.27 96.38 573.88 49.41 29.02 41.27 
6.5 20.81 12.51 97.75 622.41 48.74 27.93 42.70 
7.0 19.01 13.70 98.69 671.52 47.49 28.48 40.02 
7.5 19.33 14.85 98.57 720.84 47.68 28.35 40. 54 
8.0 19.67 16.02 98.81 770.18 47.67 28.00 41.27 
8.5 22.76 17.30 100.62 820.04 47.74 24.98 47.67 
9.0 22.10 18.64 102.93 870.93 46.09 23.99 47.95 
9.5 23.11 20.00 100.93 921.89 47.68 24.57 48.47 
10.0 22.57 21.37 100.18 972.17 47.93 25.36 47.09 
11.0 23.99 24.16 101.35 1072.94 47.76 23.77 50.23 
12.0 23.89 27.03 101.37 1174.29 47.71 23.83 50.07 
13.0 25.39 29.99 101.78 1275.87 48.03 22.64 52.87 
14.0 26.20 33.09 102.66 1378.09 47.80 21.61 54.80 
15.0 31.03 36.52 106.59 1482.71 47.25 16.22 65.67 
16.0 32.70 40.34 109.91 1590.96 45.88 13.17 71.29 
17.0 32.14 44.23 111.02 1701.42 44.99 12.85 71.44 
18.0 32.37 48.10 112.50 1813.18 44.18 11.81 73.27 
19.0 31.89 51.96 115.15 1927.01 42.40 10.51 75.20 
20.0 40.57 56.31 122.74 2045.95 41.08 0.51 98.75 
21.0 41.56 61.24 126.19 2170.41 39.37 -2.19 105.56 
22.0 39.97 66.13 124.86 2295.94 39.57 -0.40 101.0& 
6 21 
AT#16 06/09/70 
DEPTH VMC CUMVMC WO CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 12.78 1.53 94.29 94.29 47.80 35.02 26.73 
1.5 14.22 2.34 94.99 141.62 47.92 33.70 29.68 
2.0 16.09 3.25 96.22 189.42 47.88 31.80 33.59 
2.5 18.88 4.30 100.07 238.49 46.61 27.72 40.52 
3.0 21.12 5.50 102.87 289.23 45.76 24.64 46.15 
3.5 23.58 6.84 103.64 340.85 46.22 22.64 51.02 
4.0 26.46 8.34 105.71 393.19 46.06 19.60 57.45 
4.5 27.34 9.96 107.35 446.46 45.40 18.06 60.22 
5.0 28.84 11.64 107.11 500.07 46.11 17.27 62.54 
5.5 26.15 13.29 105.29 553.17 46.20 20.05 56.60 
6.0 26.77 14.88 104.59 605.64 46.86 20.08 57.14 
6.5 26.87 16.49 104.30 657.86 47.07 20.19 57.10 
7.0 27.81 18.13 103.88 709.91 47.67 19.86 58.34 
7.5 29.59 19.85 104.29 761.95 48.10 18.51 61.52 
8.0 28.86 21.61 106.45 814.64 46.52 17.66 62.04 
8.5 29.49 23.36 107.58 868.15 46.07 16.58 64.01 
9.0 29.61 25.13 107.95 922.03 45.89 16.28 64.53 
9.5 29.43 26.90 107.01 975.77 46.40 16.96 63.44 
10.0 29.81 28.68 107.00 1029.27 46.54 16.73 64.06 
11.0 31.80 32.38 107.72 1136.63 46.86 15.06 67.87 
12.0 31.48 36.17 107.28 1244.13 47.00 15.52 66.98 
13.0 35.21 40.17 110.70 1353.12 46.34 11.13 75.98 
14.0 35.14 44.39 109.50 1463.22 47.04 11.90 74.70 
15.0 35.33 48.62 109.88 1572.91 46.89 11.55 75.36 
16.0 33.79 52.77 115.33 1685.51 43.01 9.22 78.57 
17.0 35.41 56.92 119.68 1803E01 40.99 5.58 86.39 
18.0 40.26 61.46 124.02 1924.86 40.19 —0.06 100.16 
19.C 40.84 66.33 125.69 2049.71 39.41 -1.44 103.65 
622 
AT#17 06/09/70 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES L8/CUFT LB % % % 
1.0 14.91 1.79 88.64 88,64 52.03 37,11 28,67 
1.5 17.93 2.73 98.18 135,34 47.39 29,46 37,84 
2.0 21.74 3.97 101.42 185,24 46.87 25.13 46,38 
2.5 25.16 5.37 105.47 236,97 45.71 20,55 55,05 
3.0 27.33 6.95 107.49 290,21 45.31 17,98 60.32 
3.5 29.18 8.64 109.64 344,49 44.71 15,53 65.26 
4.0 31.03 10.45 110.58 399,55 44.84 13,80 69.22 
4.5 32.52 12.36 111.10 454,97 45.08 12,56 72.14 
5.0 31.66 14.28 110.64 510,40 45.04 13,38 70.29 
5.5 32.35 16.20 112.07 566,08 44.44 12,09 72.80 
6.0 32.16 18.14 109.88 621,56 45.69 13,53 70.38 
6.5 32.86 20.09 108.68 676,20 46.67 13,81 70,40 
7.0 33.24 22.07 109.43 730.73 46.37 13.13 71,69 
7.5 33.24 24.06 110.31 785.67 45.83 12.59 72.53 
8.0 33.26 26.06 109,14 840.53 46.55 13.29 71,45 
8.5 34.38 28.09 111,31 895.64 45.66 11.28 75,29 
9.0 35.15 30,17 110.49 951.09 46.44 11.30 75,68 
9.5 35.68 32.30 110.84 1006.42 46.44 10.75 76,84 
10.0 34.65 34.41 109,20 1061.43 47.04 12.38 73.67 
11.0 36.94 38.70 110,62 1171.35 47.04 10,10 78.53 
12.0 35.01 43.02 111.71 1282.51 45.66 10,64 76.69 
13.0 35.43 47.25 114.81 1395.77 43.94 8,51 80.63 
14.0 35.77 51.52 117,88 1512.11 42.21 6.45 84.73 
15.0 41.45 56,15 123,80 1632.95 40.77 -0,68 101,66 
16.0 40.81 61.09 125.03 1757.37 39.79 -1,02 102,57 
17.0 41.31 66.02 126,49 1883,13 39,10 -2,21 105,66 
18.0 42.60 71.05 124,45 2008.60 40,81 -1,79 104.38 
623 
AT#18 06/09/70 
DEPTH VMC CUMVMC WD CUMWO VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 15.09 1.81 91.23 91.23 50.52 35,43 29.86 
1.5 18.88 2.83 99.60 138.94 46,89 28,01 40.26 
2.0 24.67 4.14 105.52 190.22 45,49 20,83 54.22 
2.5 30.30 5.78 111.13 244.38 44,23 13,93 68.50 
3.0 32.37 7.66 113.76 300.61 43,42 11,05 74.56 
3. 5 32.46 9.61 113.73 357.48 43,47 11,01 74.66 
4.0 33.06 11.58 115.59 414.80 42,57 9,52 77,64 
4.5 34.59 13.60 115.19 472.50 43,39 8,80 79,71 
5.0 34.42 15.67 115.26 530.11 43,29 8,87 79,51 
5.5 35.18 17.76 117.44 588.29 42,25 7,08 83,25 
6.0 36.72 19.92 118.65 647.31 42,11 5,38 87,21 
6.5 37.27 22.14 117.96 706.46 42,73 5,46 87,23 
7.0 36.63 24.36 114.33 764.53 44,68 8,05 81,98 
7.5 35.15 26.51 111,70 821.04 45,72 10,57 76,89 
8.0 34.49 28.60 112.03 876.97 45,26 10,78 76,19 
8.5 34.71 30.68 112,40 933.07 45,13 10,42 76,91 
9.0 33.06 32.71 112.37 989.27 44,52 11,46 74,26 
9.5 34.74 34.74 117.27 1046.67 42,19 7,46 82,33 
10.0 37.66 36.91 122.10 1106.52 40,37 2,71 93,29 
11.0 41.29 41.65 124.11 1229.62 40,53 *0 ,76 101,88 
12.0 41.84 46.64 125.13 1354.24 40,12 -1.73 104,30 
13.0 42.01 51.67 125.15 1479,38 40,17 -1.84 104,59 
14.0 41.30 56.67 126.38 1605,15 39,16 -2.14 105,47 
15.0 41.32 61.63 128.00 1732,34 38,18 -3,13 108,20 
624 
AT#19 06/09/70 
DEPTH VMC CUMVMC WO CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 12.40 1.49 93.83 93.83 47.94 35.54 25.87 
1.5 15.71 2.33 96.38 141.38 47.64 31.93 32.98 
2.0 19.08 3.38 98.50 190.10 47.64 28,55 40.06 
2.5 22.87 4.63 103.82 240.68 45.85 22.98 49.88 
3.0 24.99 6.07 107.75 293.57 44.27 19.28 56.45 
3.5 27.23 7.64 111.09 348.28 43.09 15.86 63.19 
4.0 29.49 9.34 112.47 404.17 43.11 13.63 68.39 
4.5 33.65 11.23 114.63 460.95 43,37 9.73 77.57 
5.0 35.44 13.30 116.84 518.82 42.71 7.28 82.96 
5.5 35.84 15.44 116.65 577.19 42.99 7.14 83.38 
6.0 35.31 17.58 114.48 634.97 44.09 8.78 80.09 
6.5 32.96 19.63 116.86 692.81 41.77 8.81 78.91 
7.0 35.11 21.67 117.10 751.30 42.43 7.32 82.74 
7.5 39.14 23.90 119.91 810.55 42.25 3.11 92.64 
8.0 40.46 26.28 123.16 871.32 40.79 0.33 99.19 
8.5 40.62 28.72 121.38 932.45 41.93 1.31 96.88 
9.0 41.23 31.17 121.80 993.24 41.90 0.67 98,40 
9.5 41.99 33.67 123.22 1054.50 41.33 -0.66 101.61 
10.0 42.01 36.19 124.07 1116.32 40,82 -1.19 102.92 
11.0 42.13 41.24 125.56 1241.14 39.97 —2 .16 105.41 
12.0 41.34 46.24 127.95 1367.89 38.23 -3.11 108.15 
13.0 38.12 51.01 128.25 1495.99 36.83 -1.29 103.51 
14.0 36.46 55.49 136.28 1628.25 31.34 -5.12 116.33 
625 
AT#21 06/09/70 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 17.35 2.08 88.79 88.79 52.85 35.50 32.83 
1.5 21.55 3.25 98.22 135.54 48.74 27.18 44.23 
2.0 23.54 4.60 88.84 182.31 55.16 31.62 42.68 
2.5 26.18 6.09 88.32 226.60 56.46 30.29 46.36 
3.0 29.00 7.75 91.71 271.60 55.49 26.48 52.27 
3.5 30.77 9.54 95.73 318.46 53.72 22.95 57.27 
4.0 30.46 11.38 95.53 366.28 53.73 23.26 56.70 
4.5 31.80 13.25 94.36 413.75 54.93 23.14 57.88 
5.0 32.73 15.18 95.47 461.21 54.61 21.88 59.93 
5.5 34.51 17.20 100.91 510.30 52.00 17.49 66.37 
6.0 35.96 19.31 105.73 561.96 49.63 13.67 72.46 
6.5 36.60 21.49 105.59 614.79 49.96 13.36 73.26 
7.0 37.86 23.72 104.78 667.39 50.92 13.06 74.35 
7.5 39.89 26.06 106.79 720.28 50.47 10.58 79.04 
8.0 40.85 28.48 112.43 775.09 47.42 6.57 86.14 
8.5 42.75 30.99 116.62 832.35 45.61 2.86 93.73 
9.0 42.49 33.54 119.66 891.42 43.67 1.18 97.30 
9.5 43.32 36.12 120.85 951.55 43.26 —0 .06 100.13 
10.0 44.03 38.74 119.20 1011.56 44.53 0.50 98.88 
11.0 43.92 44.02 118.16 1130.23 45.12 1.20 97.35 
12.0 44.67 49.33 117.27 1247.95 45.94 1.27 97.24 
13.0 45.80 54.76 116.04 1364.60 47.11 1.31 97,23 
14.0 44.55 60.18 117.51 1481.37 45.75 1.20 97.37 
15.0 44.90 65.55 117.94 1599.10 45.62 0.72 98.42 
16.0 43.16 70.83 119.35 1717.74 44.11 0.95 97.86 
17.0 43.31 76.02 118.17 1836.51 44.88 1.57 96.50 
626 
AT#00 06/29/70 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 14.37 1.72 89.79 89.79 ~5Î7Î2~ 36.75 "iiTîï 
1.5 17.33 2.68 82.56 132.88 56.61 39.28 30.61 
2.0 18.61 3.75 85.43 174.87 55.36 36.75 33.62 
2.5 19.06 4.88 87.91 218.21 54.03 34.97 35.28 
3.0 20.42 6.07 89.88 262.66 53.35 32.93 38.28 
3.5 21.45 7.32 90.42 307.74 53.42 31.96 40.16 
4.0 24.40 8.70 90.57 352.98 54.44 30.03 44.83 
4.5 24.07 10.15 87.49 397.50 56.17 32.11 42.84 
5.0 23.76 11.59 84.02 440.37 58.16 34.39 40.86 
5.5 24.57 13.04 84.91 482.60 57.92 33.36 42.41 
6.0 24.47 14.51 87.00 525.58 56.62 32.15 43.22 
6.5 24.21 15.97 88.12 569.36 55.85 31.64 43.35 
7.0 23.89 17.41 88.41 613.49 55.55 31.66 43.01 
7.5 22.98 18.82 88.88 657.81 54.92 31.94 41.84 
8.0 23.00 20.20 88.45 702.15 55.19 32.19 41.68 
8.5 24.09 21.61 89.86 746.72 54.75 30.65 44.01 
9.0 22.88 23.02 90,48 791.81 53.92 31.04 42.43 
9.5 22.79 24.39 90.87 837.15 53.65 30.86 42.48 
10.0 22.95 25.76 91.64 882.77 53.24 30.29 43.10 
11.0 23.04 28.52 92*79 974.99 52.58 29.54 43.82 
12.0 22.47 31.25 93.37 1068.07 52.01 29.54 43.21 
13.0 20.64 33.84 92.16 1160.83 52.06 31.42 39.65 
14.0 19.33 36.24 91.23 1252.53 52.12 32.80 37.08 
15.0 20.00 38.60 92.55 1344.42 51.58 31.58 38.77 
16.0 19.96 41.00 93.45 1437.41 51.02 31.06 39.13 
17.0 20.95 43.45 93.52 1530.90 51.35 30.40 40.80 
18.0 21.37 45.99 95.12 1625.22 50.54 29,17 42.28 
19.0 21.04 48.53 94.65 1720.10 50.70 29.66 41.50 
627 
AT#02 06/29/70 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 16.05 1.93 88.28 88.28 52.67 36.62 30.47 
1.5 15.88 2.88 82.34 130.94 56.20 40.32 28.25 
2.0 16.08 3.84 80.75 171.71 57.23 41.15 28.09 
2.5 17.77 4.86 82.53 212.53 56.80 39.03 31.29 
3.0 18.79 5.95 86.84 254.87 54.58 35.79 34.43 
3.5 20.26 7.13 86.84 298.29 55.13 34.86 36.76 
4.0 22.03 8.39 87.78 341.95 55.23 33.20 39.88 
4.5 23.23 9.75 92.00 386.89 53.13 29.90 43.72 
5.0 24.69 11.19 93.83 433.35 52.58 27.88 46.97 
5.5 27.43 12.75 97. 64 481.22 51.31 23.87 53.47 
6.0 29.24 14.45 101.09 530.90 49.90 20.66 58.59 
6.5 29.81 16,23 99.99 581.17 50.78 20.97 58.71 
7.0 28.95 17.99 101.00 631.42 49.85 20.90 58.08 
7.5 29.54 19.74 102.17 682.21 49.36 19.82 59.85 
8.0 28.96 21.50 103.85 733.72 48.13 19.17 60.17 
8.5 29.56 23.25 104.27 785.75 48.10 18.54 61.45 
9.0 30.31 25.05 103.58 837.71 48.80 18.49 62.12 
9.5 29.00 26.83 102.38 889.20 49.03 20.03 59.15 
10.0 28.86 28.56 102.84 940.51 48.70 19.84 59.25 
11.0 27.57 31.95 101.20 1042.53 49.20 21.63 56.04 
12.0 28.26 35.30 101é34 1143.80 49.38 21.12 57.23 
13.0 28.46 38.70 100.98 1244.96 49.67 21.22 57.28 
14.0 27.85 42.08 98.76 1344.82 50.79 22.94 54.84 
15.0 28.39 45.46 104.27 1446.34 47.65 19.27 59.57 
16.0 28.28 48.86 103.78 1550.36 47.91 19.63 59.03 
17.0 29.45 52.32 104.18 1654.34 48.11 18.66 61.21 
18.0 28.71 55.81 105.43 1759.14 47.08 18.37 60.99 
19.0 28.40 59.24 105.97 1864.84 46.63 18.23 60.91 
20.0 30.26 62.76 106.04 1970.85 47.29 17.03 63.98 
21.0 29.88 66.36 105.13 2076.44 47.70 17.82 62.65 
22.0 32.65 70.12 105.70 2181.86 48.40 15.75 67.46 
23.0 29.90 73.87 104.08 2286.75 48.34 18.45 61.85 
24.0 29.97 77.46 105.34 2391.46 47.61 17.63 62.96 
25.0 32.96 81.24 107.68 2497.97 47.32 14.36 69.66 
26.0 32.79 85.18 107.85 2605.74 47.15 14.36 69.54 
27.0 32.85 89.12 105.95 2712.63 48.32 15.48 67.97 
28.0 32.32 93.03 104.85 2818.03 48.79 16.47 66.24 
29.0 32.94 96.95 106.42 2923.66 48.08 15.13 68.52 
30.0 35.33 101.04 108.92 3031.33 47.46 12.13 74.43 
31.0 35.79 105.31 108.69 3140.14 47.77 11.99 74.91 
32.0 35.73 109.60 109.97 3249.47 46.98 11.25 76.05 
33.0 38.06 114.03 110.32 3359.62 47.65 9.59 79.87 
34.0 37.12 118.54 112.80 3471.18 45.79 8.68 81.05 
ôc n 3 6 . 7 122.95 113.93 ?584c54 44.07 A.6n 81.29 
36.0 36.28 Î27I32 116.78 3699.89 43.07 6.79 84.24 
628 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
3770 3ir2~131.79~20/53 3818755 4Î753 ïTsï 9Ï798 




DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 20.76 2.49 83.62 83.62 57.27 36.50 36.26 
1.5 24.52 3.85 85.28 125.84 57.68 33.16 42.51 
2.0 26.00 5.37 93.81 170.61 53.08 27.08 48.98 
2.5 29.50 7.03 97.45 218.43 52.20 22,70 56.51 
3.0 31.34 8.86 100.24 267.85 51.21 19,87 61.20 
3.5 32.89 10.78 102.97 318.65 50.14 17.25 65.59 
4.0 32.68 12.75 103.82 370.35 49.55 16.87 65.96 
4.5 32.50 14.71 102.72 421.99 50.15 17.64 64.82 
5.0 30.27 16.59 101.36 473.01 50.13 19.86 60.39 
5.5 28.14 18.34 99.95 523.33 50.18 22.04 56.08 
6.0 27.71 20.02 99.52 573.20 50.27 22.57 55.11 
6.5 28.14 21.69 99.34 622.91 50.54 22,40 55.68 
7.0 27.89 23.37 97.56 672.14 51.53 23.64 54.13 
7.5 28.30 25.06 100.42 721.63 49.95 21.66 56.65 
8.0 28.95 26.78 105.17 773.03 47.32 18.38 61.17 
8.5 29,75 28.54 102.80 825.02 49.06 19.31 60.65 
9.0 28.74 30.29 102.33 876.31 48.96 20.22 58.69 
9.5 28.41 32.01 101.07 927.15 49.60 21.19 57.27 
10.0 28.71 33.72 99.07 977.19 50.93 22.21 56.38 
11.0 29.00 37.18 98.68 1076.06 51.26 22.27 56.56 
12.0 28.61 40.64 102.50 1176.65 48.81 20.20 58.62 
13.0 ^0.22 44.17 103.49 1279.64 48.82 18.60 61.90 
14.0 28.52 47.69 102.05 1382.41 49.05 20.53 58.15 
15.0 28.56 51.12 101.05 1483.96 49.67 21.10 57.51 
16.0 28.40 54.53 102.58 1585.78 48.68 20.29 58.33 
17.0 31.41 58.12 105.63 1689.88 47.97 16,56 65.48 
18.0 30.26 61.82 104.02 1794.71 48.51 18.25 62.37 
630 
AT#04 06/29/70 
DEPTH VMC CUMVMC WO CUMWO VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 15.51 1.86 87.79 87.79 52.76 37.25 29,40 
1.5 17.10 2.84 89.20 132.04 52.51 35.41 32.57 
2.0 16.47 3.85 88.15 176.38 52.91 36.44 31.13 
2.5 16.75 4.84 85.88 219.88 54.38 37.64 30.80 
3.0 17.90 5.88 87.58 263.25 53,79 35.89 33.28 
3.5 20.74 7.04 90.51 307.77 53.09 32.35 39.07 
4.0 24.50 8.40 93.89 353.87 52.47 27.96 46.70 
4.5 27.53 9.96 95.41 401,20 52.69 25.16 52.25 
5.0 26.56 11.58 95.77 448.99 52.10 25.54 50.98 
5.5 27.50 13.21 95.88 496.91 52.39 24.90 52.48 
6.0 28.28 14.88 99.87 545.84 50.28 22.00 56.25 
6.5 30.33 16.64 102.57 596.45 49.42 19.09 61.37 
7.0 28.73 18.41 102.98 647.84 48.57 19.83 59.16 
7.5 28.87 20.14 102.46 699.20 48.94 20.06 59.00 
8.0 30.38 21.91 104.82 751.01 48.08 17.70 63.19 
8.5 32.20 23.79 106.56 803.86 47.71 15.51 67.49 
9.0 31.00 25.69 104.77 856.69 48.34 17.34 64.13 
9.5 30.18 27.52 104.17 908.92 48.40 18.21 62.37 
10.0 29.05 29.30 103.96 960.95 48,10 19.04 60.40 
11.0 29.36 32.81 103.21 1064.54 48.66 19.30 60.33 
12.0 27.44 36.21 108.43 1170.36 44.78 17.35 61.27 
13.0 31.27 39.74 107.26 1278.20 46,93 15.67 66.62 
14.0 29.75 43.40 105.36 1384.51 47.51 17.76 62.62 
15.0 30.11 46.99 105.37 1489.88 47.64 17.53 63.20 
16.0 31.06 50.66 107.67 1596.40 46.61 15.54 66.65 
17.0 31.28 54.40 106.70 1703.59 47.28 16.00 66.16 
18.0 33.24 58.27 107.98 1810.93 47.24 14.00 70.37 
19.0 31.92 62.18 106.36 1918.10 47.73 15.81 66 .88 
20,0 32.03 66.02 107^95 2025.25 46.81 14.78 68.43 
21.0 34.13 69.99 109.58 2134.01 46.61 12.48 73.22 
22.0 35.70 74.18 111.20 2244.41 46.22 10.52 77.23 
23.0 35.57 78.45 108.89 2354.46 47.58 12.00 74.77 
24.0 34.99 82.69 107.57 2462.69 48.15 13.16 72.66 
25.0 35.63 86.92 109.82 2571.38 47.03 11.40 75.75 
26.0 37.17 91.29 110.20 2681.39 47.38 10.21 78.44 
27.0 37.01 95.74 108.70 2790.84 48.23 11.22 76.73 
28.0 38.18 100.25 112.59 2901.48 46.32 8.14 82.43 
29.0 38.84 104.87 116.86 3016.20 43.99 5.14 88.30 
30.0 38.82 109.53 116.28 3132.77 44.33 5.51 87,57 
31.0 39.79 114.25 119.41 3250.62 42.80 3.02 92.95 
631 
AT#05 06/29/70 
DEPTH VMC GUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 16.46 1.97 82".55 82'.5 5 HbZW 39.83 29.24 
1.5 17.91 3.01 84.49 124.31 55.67 37.76 32.17 
2.0 20.98 4.17 87.39 167.28 55.07 34.08 38.11 
2.5 23.43 5.51 89.20 211.43 54.90 31.47 42.68 
3.0 26.48 7.00 93.60 257.13 53.39 26.91 49.59 
3.5 28.69 8.66 98.45 305.14 51.29 22.60 55.94 
4.0 30.51 10.43 102.20 355.30 49.71 19.20 61.38 
4.5 29.62 12.24 103.92 406.83 48.33 18.71 61.28 
5.0 29.12 14.00 102.82 458.52 48.81 19.69 59.65 
5.5 29.65 15.76 104.89 510.45 47.76 18.11 62.08 
6.0 27.20 17.47 104.32 562.75 47.18 19.98 57.65 
6.5 32.59 19.26 113.41 617.18 43.72 11.12 74.56 
7.0 31.75 21.19 104.24 671.59 48.94 17.19 64.88 
7.5 33.63 23.15 106.41 724.26 48.34 14.71 69.57 
8.0 32.40 25.13 106.24 777.42 47.98 15.58 67.53 
8.5 31.41 27.05 105.03 830.24 48.34 16.93 64.98 
9.0 30.93 28.92 103.76 882.43 48.92 16.00 63.22 
9.5 32.40 30.82 105.25 934.68 48.58 16.18 66.70 
10.0 32.44 32.76 105.66 987.41 48.34 15.90 67.11 
11.0 33.10 36.70 105.85 1093.17 48.48 15.38 68.28 
12.0 33.47 40.69 107.04 1199.62 47.90 14.43 69.88 
13.0 34.26 44.75 105.49 1305.89 49.14 14.88 69.72 
14.0 32.81 48.78 105.33 1411.29 48.69 15.87 67.40 
15.0 32.36 52.69 105.19 1516.55 48.60 16.24 66.59 
16.0 33.97 56.67 106.58 1622.44 48.37 14.39 70.24 
17.0 35.93 60.86 108.99 1730.22 47.65 11.72 75.41 
18.0 37.67 65.28 111.21 1840.33 46.96 9.29 80.21 
19.0 37.86 69.81 110.24 1951.06 47.62 9.76 79.51 
20.0 37.49 74.33 110.24 2061.30 47.48 9.99 78.96 
21.0 39.16 78.93 110.60 2171.72 47.90 8.74 81.76 
22.0 38.79 83.61 112.76 2283.40 46.44 7,66 83.51 
23.0 39.29 88.29 111.98 2395.76 47.11 7.82 83.40 
632 
AT#06 06/29/70 
DEPTH VMC -CUMVMC HO CUMWO VV VA S 
FEET % HINCHES LB/CUFT LB % % % 
1.0 18.55 2.23 89.89 89.89 52.64 34.09 35.24 
1.5 18.06 3.32 76. 54 131.49 60.53 42.47 29.84 
2.0 21.20 &.50 88.73 172.81 54.34 33.14 39.01 
2.5 24.32 2.37 95.46 218.86 51.45 27.13 47.26 
3.0 24.71 ?.34 97.49 267.10 50.37 25.66 49.06 
3.5 27.05 0. «9 97.48 315.84 51.26 24.20 52,78 
4.0 28.38 : 10. 55 101.12 365,49 49.56 21.17 57.27 
4.5 29.16 12. 28 103.33 416.60 48.51 19.35 60.10 
5.0 30.73 : 16.08 102.48 468.06 49.62 18.89 61.93 
5.5 31.80 : 15. 95 103.77 519.62 49.24 17.45 64.57 
6.0 32.39 1?. 88 106.57 572.21 47.77 15.38 67,80 
6.5 32.74 19. «3 106.13 625.38 48.17 15.44 67.96 
7.0 33.77 IT" €3 109.79 679.36 46.35 12.58 72.87 
7.5 35.61 23.91 110.33 734.39 46.72 11.10 76.23 
8.0 35.56 26. 04 107.80 788.93 48.23 12.67 73.73 
8.5 34.99 28. 16 106.98 842.62 48.51 13.52 72.13 
9.0 34.66 30.25 109.22 896.67 47.03 12.37 73.69 
9.5 34.84 32.34 110.71 951.65 46.20 11.35 75.42 
10.0 36.48 34. 48 112.24 1007.39 45.89 9.41 79,49 
10.5 37.27 36.69 110.85 1063.17 47.02 9.76 79.25 
11.0 37.53 36.93 110.96 1118.62 47.06 9*53 79.75 
12.0 37.93 43.46 114.45 1231.32 45.10 7.17 84.09 
13.0 39.30 4e. 09 113.79 1345.44 46.01 6.72 85.40 
14.0 40.01 52.85 110.77 1457.73 48.11 8.10 83.16 
15.0 40.62 57% 69 111.43 1568.83 47.94 7.32 84.73 
16.0 40.44 62.55 113.84 1681.46 46.41 5.98 87.12 
17.0 39.81 67.37 115.04 1795.90 45.45 5.64 87.59 
18.0 40.45 72.18 120.38 1913.62 42.47 2.01 95.26 
19.0 41.13 N.08 121.70 2034.66 41.92 0.79 98,11 
6 33 
AT#07 06/29/70 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 17.03 2.04 88.96 88.96 52.63 35.60 32.35 
1.5 20.70 3.18 90.28 133.77 53.21 32.52 38.89 
2.0 20.94 4.42 90.71 179.01 53.05 32.11 39.47 
2.5 20.69 5.67 90.25 224.25 53.23 32.54 38.86 
3.0 20.49 6.91 88.61 268.97 54.14 33.65 37.84 
3.5 22.80 8.21 87.85 313.08 55.47 32.68 41.09 
4.0 27.36 9.71 94.51 358.68 53.17 25.81 51.46 
4.5 29.92 11.43 100.38 407.40 50.59 20.67 59.14 
5.0 32.62 13.31 101.62 457.90 50.85 18.24 64.14 
5.5 33.04 15.28 102.67 508.97 50.38 17.34 65.58 
6.0 34.32 17.30 103.76 560.58 50.20 15.88 68.36 
6.5 34.56 19.36 102.24 612.08 51.22 16.66 67.48 
7.0 35.51 21.46 103.86 663.60 50.59 15.08 70.19 
7.5 36.83 23.63 103.19 715.37 51.49 14.66 71.53 
8.0 37.54 25.87 105.43 767.52 50.41 12.87 74.47 
8.5 37.39 28.11 106.02 820.38 49.99 12.60 74.79 
9.0 39.36 30.42 107.29 873.71 49.97 10.61 78.77 
9.5 39.40 32.78 107.04 927.29 50.13 10.74 78.58 
10.0 39.92 35.16 106.63 980.71 50.58 10.66 78.92 
11.0 42.61 40.11 111.29 1089.67 48.78 6.17 87.35 
12.0 41.95 45.18 110.09 1200.36 49.25 7.31 85.17 
13.0 41.97 50.22 106.93 1308.87 51.17 9.20 82.02 
14.0 42.30 55.27 106.58 1415.63 51.51 9.21 82.12 
15.0 42.38 60.36 106.09 1521.97 51.83 9.46 81.75 
16.0 45.14 65.61 119.74 1634.89 44.62 -0.52 101.16 
17.0 43.25 70.91 123.72 1756.62 41.50 -1.75 104.21 
18.0 41.87 76,02 125.43 1881.19 39.95 -1.92 104.80 
634 
AT#08 06/29/70 
DEPTH VMC CUMVMC WO CUM WD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 21.69 2.60 91.82 91.82 52.66 30.97 41.20 
1.5 26.32 4.04 84.54 135.91 58.81 32.49 44.76 
2.0 28.72 5.70 91.37 179.88 55.58 26.86 51.68 
2.5 29.69 7.45 94.06 226.24 54.32 24.63 54.66 
3.0 30.51 9.25 94.52 273.38 54.35 23.85 56.13 
3.5 31.92 11.13 95.85 220.98 54.08 22.16 59.03 
4.0 32.50 13.06 96.47 369.06 53.92 21.42 60.27 
4.5 33.13 15.03 97. 87 417.64 53.31 20.19 62.14 
5.0 33.03 17.01 97.90 466.58 53.26 20.23 62.01 
5.5 32.54 18.98 97.72 515.49 53.18 20.64 61.18 
6.0 32.28 20.92 99U96 564.91 51.73 19,45 62.41 
6.5 32.23 22.86 99.61 614.81 51.92 19.69 62.08 
7.0 32 . 96 24.82 100.47 664.83 51.68 18.72 63.77 
7.5 33.48 26.81 101.35 715.28 51.34 17.86 65.21 
8.0 34.73 28.85 102.62 766.28 51.05 16.32 68.03 
8.5 34.97 30.95 105.70 818.36 49.27 14.30 70.98 
9,0 35.90 33.07 104.98 871.03 50.06 14.17 71.70 
9.5 37,09 35.26 103.56 923.16 51.37 14.28 72.20 
10.0 36.77 37.48 103.79 975.00 51.11 14.34 71.95 
11.0 38.52 41.99 105.14 1079.47 50.96 12.43 75.60 
12.0 40.31 46.72 103.87 1183.97 52.40 12.09 76.94 
13.0 43.21 51.74 111.64 1291.72 48.79 5.58 88.56 
14.0 44.42 56.99 114.45 1404.77 47.55 3.13 93.41 
15.0 43.25 62.25 119.97 1521.98 43.77 0.52 98.81 
16.0 41.65 67.35 126.26 1645.09 39.36 -2.28 105.80 
635 
AT&09 06/29/70 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 17.87 2.14 89.56 89.56 52.58 34.72 33.98 
1.5 20.39 3,29 82.87 132.66 57.58 37.19 35.41 
2.0 22.41 4.58 85.65 174.79 56.66 34.25 39.55 
2.5 22.61 5.93 86.40 217.81 56.28 33.67 40.18 
3.0 24.13 7.33 87.25 261.22 56.34 32.21 42.83 
3.5 24.93 8.80 90.05 305.54 54.95 30.02 45.36 
4.0 27.31 10.37 92.05 351.07 54.64 27.33 49*98 
4.5 29.00 12.06 95.39 397.93 53.26 24.26 54.46 
5.0 30.31 13.84 100.76 446.97 50.51 20.20 60.02 
5.5 32.82 15.73 102.91 497.88 50.15 17.33 65.45 
6.0 35.54 17.78 . 109.52 550.99 47.18 11.64 75.33 
6.5 36.41 19.94 114.87 607.09 44.27 7.86 82.24 
7.0 36.82 22.14 114.96 664.54 44.38 7.56 82.97 
7.5 38.58 24.40 114.71 721.96 45.19 6.61 85.38 
8.0 38.92 26.72 117.78 780.08 43.46 4.54 89.55 
8.5 39.95 29.09 119.74 839.46 42.66 2.71 93.64 
9.0 39.89 31.49 120.37 899.49 42.26 2.37 94.40 
9.5 41.17 33.92 119.67 959.50 43.17 2.00 95.37 
10.0 41.64 36.40 120.00 1019.42 43.14 1.50 96.52 
11.0 42.15 41.43 120.69 1139.77 42.92 0.77 98.21 
12.0 42.34 46.50 122.12 1261.17 42.13 —0.22 100.52 
13.0 42.37 51.58 121.32 1382.90 42.62 0.25 99.41 
14.0 42.12 56.65 122.67 1504.89 41.71 -0.41 100.98 
15.0 41.46 61.67 123.32 1627.89 41.07 -0.39 100.95 
16.0 43.10 66.74 121.90 1750.49 42.55 -0.55 101.30 
17.0 41.85 71.84 121.67 1872.27 42.22 0.36 99.14 
18.0 42.35 76.89 121.62 1993.92 42.43 0.09 99.80 
636 
AT#10 06/29/70 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 25.C9 3.01 93.97 93,97 52.64 27,55 47,66 
1.5 30.23 4.67 97.80 141,91 52,27 22,03 57,84 
2.0 30,55 6.49 96.94 190.59 52,90 22.35 57,74 
2.5 30.79 8,33 95,78 238,77 53,70 22.90 57,35 
3.0 31.36 10.20 . 96.66 286,88 53,38 22.02 58.75 
3.5 31.27 12.08 97.59 335,44 52,78 21.52 59.24 
4.0 29.58 13.90 93.61 383.24 54,55 24,97 54.22 
4.5 28.43 15.64 92.27 429.71 54,93 26,50 51,76 
5.0 28.60 17.35 99.94 477,76 50,36 21,76 56.79 
5.5 29.58 19.10 103.79 528,70 48,40 18,82 61.12 
6.0 31.18 20.92 106.59 581,29 47,31 16,13 65.91 
6.5 32.64 22.84 106.80 634,64 47.73 15,09 68.39 
7.0 32.72 24.80 105.40 687,69 48.61 15,89 67.32 
7.5 33.75 26.79 105.54 740.42 48.91 15,16 69,00 
8.0 34.96 28.85 105,47 793,17 49,41 14,45 70,76 
8.5 35.94 30.98 103,54 845.43 50,94 15,01 70,54 
9.0 37.90 33,20 106,67 897,98 49,79 11,89 76.12 
9.5 39.05 35.50 109,72 952,08 48,38 9,33 80,71 
10.0 40.04 37.88 112,67 1007.68 46.97 6,93 85.24 
11.0 40.89 42.73 116,47 1122.25 45.00 4,11 90.87 
12.0 41.75 47.69 119,20 1240.08 43.67 1,92 95.61 
13.0 42.75 52.76 122,10 1360.73 42,30 -0,46 101.08 
14.0 42.88 57.90 120,26 1481.91 43,46 0,58 98.68 
15.0 42.34 63.01 120.51 1602,30 43,10 0,76 98.25 
16.0 42.91 68.13 121,82 1723.46 42.52 -0,39 100.91 
17.0 41.22 73.18 125,08 1846,92 39,91 -1,31 103.28 
18.0 41.22 78.12 128,42 1973,67 37,89 -3,33 108.78 
19.0 39.87 82.99 129,29 2102,52 36,86 -3,01 108.17 
637 
AT#11 06/29/70 
!• yi I — — I 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 16.73 2.01 72.06 72.06 62.74 46.01 26.66 
1.5 19.04 3.08 76.30 109.15 61.04 42.00 31.20 
2.0 21.36 4.29 86.89 149.94 55.52 34.16 38.47 
2.5 21.58 5.58 94.48 195.29 51.01 29.43 42.31 
3.0 22.04 6.89 94.34 242.49 51.26 29.22 43.00 
3.5 26.15 8.33 96.50 290.20 51.51 25.36 50.76 
4.0 28.67 9.98 95.63 338.23 52.99 24.32 54.11 
4.5 29.55 11.73 95.62 386.04 53.33 23.78 55.41 
5.0 29.18 13.49 93.89 433.42 54.23 25.05 53.80 
5.5 28.69 15.22 93.54 480.28 54.26 25.56 52.88 
6.0 30.71 17.01 103.34 529.50 49.09 18.39 62.55 
6.5 32.88 18.91 108.15 582.37 47.01 14.12 69.95 
7.0 34.41 20.93 109.01 636.66 47.06 12.65 73.12 
7.5 34.81 23.01 107.59 690.81 48.07 13.26 72.41 
8.0 37.27 25.17 109.20 745.01 48.03 10.76 77.60 
8.5 36.78 27.39 109.39 799.66 47.73 10.94 77.07 
9.0 39.13 29.67 109.55 854.39 48.52 9.39 80.65 
9.5 38.71 32.01 108.08 908.80 49.25 10.54 78.61 
10.0 38.88 34.33 109.56 963.21 48.42 9.54 80.29 
11.0 39.19 39.02 111.76 1073.86 47.21 8.01 83.03 
12.0 39.65 43.75 110.94 1185.21 47.87 8.22 82.83 
13.0 39.03 48.47 113.58 1297.48 46.04 7.01 84.77 
14.0 40.21 53.22 115.20 1411.87 45.51 5.30 88.36 
15.0 40.57 58.07 116.60 1527.77 44.79 4.22 90.57 
16.0 38.80 62.83 116.15 1644.15 44.40 5.60 87.38 
17.0 37.19 67.39 121.16 1762.80 40.77 3.58 91.22 
18.0 43.35 72.22 124.34 1885.55 41.16 -2.18 105.30 
19.0 42.57 77.38 126.80 2011.11 39.39 -3.19 108.09 
20.0 42.61 82.49 128.11 2138.57 38.61 -4.01 110.38 
21.0 41.49 87.54 127.87 2266.56 38.33 -3.17 108.26 
22.0 40.41 92.45 130.19 2395.59 36.52 -3.89 110.66 
638 
AT#12 06/29/70 
DEPTH VMC CUMVMC WO CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 16.81 2.02 89.39 89.39 52.29 35.47 32.15 
1.5 17.42 3.04 88.61 133.89 52.99 35.57 32.87 
2.0 17.29 4.09 85.46 177.41 54.84 37.55 31.53 
2.5 17.28 5.12 83.91 219.75 55.78 38.50 30.98 
3.0 16.97 6.15 85.56 262.12 54.66 37.69 31.05 
3.5 18.26 7.21 89.60 305.91 52.70 34.45 34.64 
4.0 20.00 8.35 94.77 352.00 50.24 30.23 39.82 
4.5 21.12 9.59 96.39 399.79 49.68 28.56 42.51 
5.0 23.61 10.93 97.86 448.35 49.73 26.12 47.48 
5.5 26.78 12.44 101.68 498.24 48.62 21,83 55.09 
6.0 28.75 14.11 104.62 549.82 47.58 18.83 60.43 
6.5 29.72 15.66 105.30 602.30 47.53 17.81 62.52 
7.0 30.00 17.65 104.96 654.86 47.85 17.85 62.70 
7.5 31.17 19.49 104.62 707.26 48.49 17.32 64.28 
8.0 30.03 21.32 103.86 759.38 48.52 18.50 61.88 
8.5 30.95 23.15 105.17 811.64 48.08 17.13 64.37 
9.0 29.64 24.97 104.40 864.03 48.05 18.41 61.68 
9.5 30.27 26.77 104.11 916.16 48.46 18.19 62.46 
10.0 30.45 28.59 105.45 968.55 47.72 17.27 63.81 
11.0 33.17 32.41 108.47 1075.51 46.92 13.75 70.70 
12.0 30.90 36.25 115.44 1187.46 41.85 10.95 73.84 
13.0 31.41 39.99 108.41 1299.39 46.29 14.88 67.86 
14.0 33.86 43.91 108.76 1407.98 47.01 13,14 72,04 
15.0 34,93 48.04 109.28 1517.00 47.09 12.16 74.17 
16.0 36.80 52.34 111.27 1627.28 46.60 9,80 78.97 
17.0 37.24 56.78 110.51 1738.17 47.22 9.99 78.85 
18.0 37.86 61.29 111.90 1849.37 46.61 8.76 81.22 
19.0 38.20 65.85 110.57 1960.61 47,54 9.35 80.34 
20.0 38.83 70.47 111.79 2071.79 47.05 8.21 82.54 
21.0 39.61 75.18 112.87 2184*12 46.69 7.08 84.84 
22.0 39.22 79.91 113.44 2297.28 46.20 6.98 84. 89 
23.0 36.59 84.46 113.69 2410.84 45.05 8.46 81.21 
24.0 37.92 88.93 117.77 2526.58 43.09 5.16 88.02 
25.0 43.33 93.80 122.72 2646,82 42.14 •^1.20 102.84 
26.0 41.98 98.92 124.01 2770.19 40.85 -1.13 102.77 
27.0 42.60 104.00 125.59 2894.99 40.12 -2.47 106.16 
28.0 42.34 109.09 126.25 3020.91 39.63 -2.71 106.85 
29.0 40.91 114.09 126.65 3147.36 38.85 -2.06 105.31 
30.0 42.48 119.09 127.56 3274.46 38.89 -3.59 109.24 
639 
AT#13 06/30/70 
DEPTH VMC CUMVMC WO CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 15.29 1.83 88.93 88.93 51.99 36.70 29.41 
1.5 16.69 2.79 86.98 132.91 53.70 37.00 31.08 
2.0 16.55 3.79 89.25 176.97 52.27 35.72 31,67 
2.5 17.36 4.81 91.82 222.23 51.03 33.66 34.03 
3.0 17,48 5.85 91.77 268.13 51.10 33,62 34.20 
3.5 20.06 6.98 92.84 314.28 51.43 31.37 39.01 
4.0 21.96 8.24 94.20 361.04 51.32 29.36 42.79 
4.5 24.84 9.64 97.72 409.02 50.28 25.44 49.40 
5.0 25.77 11.16 99.51 458.33 49.55 23.77 52.02 
5.5 26.57 12.73 100.07 508.22 49.51 22.94 53.67 
6.0 26.40 14.32 100.70 558.42 49.06 22.66 53.81 
6.5 26.88 15.92 100.54 608.73 49.35 22.46 54.48 
7.0 26.87 17.53 101.84 659.32 48.55 21.68 55.35 
7.5 26.15 19.12 103.98 710.78 46.98 20,84 55.65 
8.0 27.40 20.73 103.69 762.70 47.64 20.24 57.52 
8.5 25.92 22.33 104.03 814.62 46.87 20.95 55.31 
9.0 24.87 23.85 103.04 866.39 47.07 22.20 52.83 
9.5 24.68 25.34 102.81 917.85 47.14 22.46 52.36 
10.0 25.35 26.84 102.26 969.12 47.73 22.38 53.11 
11.0 25.45 29.89 101.81 1071.15 48.03 22.58 52.99 
12,0 26.09 32.98 102.95 1173.53 47.59 21.50 54.82 
13.0 26.15 36.12 101.66 1275.84 48.39 22.24 54w05 
14.0 26.93 39.30 102.68 1378.01 48.06 21.13 56.03 
15.0 28.13 42.61 112.66 1485.69 42.43 14.35 66.22 
16.0 28.71 46.02 103.98 1594.01 47.95 19.24 59.86 
17.0 32.61 49.69 105.18 1698.59 48.70 16.09 66.96 
18.0 30.10 53.46 104.17 1803.26 48.36 18.26 62.25 
19.0 31.15 57.13 107.57 1909.13 46.70 15.56 66.69 
20.0 32.44 60.95 107.58 2016.71 47.18 14.74 68.76 
21.0 33.67 64.91 109.46 2125.23 46.51 12.84 72.39 
22.0 34.22 68.99 107.52 2233.72 47.89 13.67 71.45 
23.0 33.14 73.03 106.53 2340.75 48.08 14.94 68.92 
24.0 33.73 77.04 108.21 2448.12 47.29 13.56 71.33 
25.0 34.80 81.15 109.28 2556.86 47.04 12.25 73.97 
26.0 33.94 85.28 107.19 2665.10 47.99 14.04 70.74 
27.0 36.34 89.50 110.29 2773.84 47.02 10.67 77.30 
28.0 37.31 93.91 111.96 2884.96 46.37 9.06 80.46 
29.0 36.98 98.37 113.57 2997.73 45.27 8.30 81.68 
30.0 36.16 102.76 115.59 3112.31 43.74 7,58 82.66 
31.0 38.43 107.24 120.08 3230.15 41.88 3.45 91.76 
32.0 41.14 112.01 125.76 3353.07 39.47 -1.67 104.23 
33.0 41.48 116.97 127.45 3479.68 38.58 -2.90 107.52 
34.0 41.31 121.93 127.13 3606.96 38.71 -2.60 106.72 
640 
AT#14 06/30/70 
DEPTH VMC CUMVMC WO CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 15.21 1.83 82.44 82.44 55.88 40I67 27.22 
1.5 14.89 2.73 87.37 124.90 52.78 37,89 28.21 
2.0 14.85 3.62 88.91 168.97 51.83 36,99 28.64 
2.5 14.70 4.51 89.15 213.49 51.63 36,93 28,48 
3,0 15.97 5.43 90.96 258.52 51,02 35.05 31.30 
3.5 16.01 6.39 93.02 304.51 49.79 33.77 32.16 
4.0 16.99 7.38 93.78 351.21 49.70 32.70 34.19 
4.5 16.79 8.39 93.96 398.15 49.51 32,72 33.91 
5.0 18.86 9.46 93.24 444.95 50.73 31,87 37.18 
5.5 20.59 10.64 95.39 492.11 50,08 29,49 41.12 
6.0 24.71 12.00 101.80 541.41 47,76 23,05 51.74 
6.5 23.56 13.45 102.35 592.44 46,99 23,43 50.13 
7.0 24.53 14.89 101.84 643.49 47,67 23,14 51; 46 
7.5 25.37 16.39 103.74 694.89 46,84 21,46 54.17 
8.0 24.54 17.89 103.39 746.67 46,74 22,20 52.51 
8.5 25.05 19,38 101.31 797.84 46,19 23,14 51,98 
9.0 24.60 20.87 101.09 848.44 48,15 23,55 51,10 
9.5 23.78 22.32 100.99 898.96 47,90 24,12 49.65 
10.0 24.47 23.76 101.30 949.53 47,97 23,51 51,00 
11.0 25.58 26.77 103.80 1052.08 46,88 21,30. 54,56 
12.0 24,45 29.77 101.98 1154.97 47,55 23,11 51,41 
13.0 24.57 32.71 101.54 1256.74 47,87 23,29 51,33 
14.0 24.27 35.64 100.98 1358.00 48,10 23,82 50,47 
15.0 25.53 38.63 102.15 1459.56 47,86 22,33 53,34 
16.0 28.32 41.86 106.28 1563.77 46,41 18,10 61,01 
17.0 28.25 45.25 104.15 1668.98 47,68 19,43 59,24 
18.0 28.46 48.65 111.99 1777.05 43,02 14,56 66,15 
19.0 30.48 52.19 107.43 1886.76 46,53 16,05 65,51 
20.0 30.45 55.85 106.49 1993.72 47,09 16,64 64,67 
21.0 29.27 59.43 107.42 2100.68 46,09 16,82 63,51 
22.0 31.13 63.06 107.56 2208.16 46,70 15,57 66, 66 
23.0 32.55 66.88 110.83 2317.36 45,26 12,71 71,91 
24.0 33.37 70.83 111.05 2428.30 45,43 12,06 73,45 
25.0 33.21 74.83 107.37 2537.51 47,60 14,39 69,77 
26.0 32.94 78.80 109.37 2645.88 46,29 13,35 71,17 
27.0 33.08 82.76 108.32 2754.73 46,98 13,89 70,42 
28.0 34.85 86.83 109.71 2863.74 46,80 11,95 74,46 
29.0 34.42 90.99 111.00 2974.10 45,86 11,44 75,05 
30.0 37.27 95.29 111.49 3085.35 46,64 9.37 79,91 
31.0 37.67 99.79 112.26 3197.22 46,33 8,65 81,32 
32.6 37.84 104.32 115.01 3310.86 44,73 6.89 84,59 
33.0 37.07 108.81 118.28 3427.50 42,46 5,39 87,31 
34.0 35.44 113.16 122.88 3548.08 39,06 3,62 90,72 
35.0 41.01 117.75 127.36 3673^20 38,46 -2,53 106,63 
36. G 4Û. ST 122.66 128.10 3ÔGG.94 37 . 5IÎ —6 . 76 # m"» it-rt A V t * w ^  
641 
AT#15 06/30/70 
DEPTH VMC CUMVMC WO CUHWO VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 10.97 1.32 92.49 92.49 48.21 37.24 22.76 
1.5 12.91 2.03 90.87 138.33 49.92 37.01 25,87 
2.0 13.80 2.84 92.29 184.12 49*40 35.59 27,94 
2.5 14.34 3.68 94.32 230.77 48.37 34.04 29.64 
3.0 14.26 4.54 98.73 279.03 45.68 31.41 31,22 
3.5 15.90 5.44 104.66 329.68 42.71 26,80 37,24 
4.0 17.76 6.45 95.81 380.00 48.76 31,00 36,43 
4.5 18i02 7.53 96.59 428.10 48.39 30,37 37,25 
5.0 18.37 8.62 96.29 476.32 48.70 30,33 37.72 
5.5 18.87 9.73 95.06 524,16 49.63 30,77 38.01 
6.0 20.32 10.91 96.33 572.01 49.41 29,09 41.13 
6.5 21.24 12.16 98.01 620.59 48.74 27,51 43,57 
7.0 19.48 13.38 98.98 669.84 47.49 28,01 41,01 
7.5 18,95 14,53 98,33 719.17 47,68 28,73 39,74 
8.0 20.04 15.70 99,03 768.51 47,67 27,63 42,03 
8.5 22.69 16.98 100,58 818.41 47,74 25,04 47,54 
9.0 22.50 18.34 103.18 869.35 46,09 23,59 48,82 
9.5 23.84 19.73 101.39 920.50 47,68 23,84 50,00 
10.0 22.30 21.11 100.01 970.85 47,93 25,64 46,52 
11.0 24.11 23.90 101.43 1071.57 47,76 23,65 50,49 
12.0 23,79 26.77 101.31 1172.93 47,71 23,92 49, 87 
13.0 24.63 29.68 101.31 1274.24 48,03 23,40 51,28 
14.0 26.02 32.72 102.54 1376.17 47,80 21,79 54,42 
15.0 30.77 36.12 106.43 1480.66 47.25 16.47 65,13 
16.0 33.26 39.97 110.26 1589.00 45,88 12,61 72.51 
17.0 32.55 43.91 111.27 1699.77 44,99 12,44 72,35 
18.0 32.30 47.81 112.45 1811.63 44,18 11,89 73.09 
19.0 31.77 51.65 115.08 1925.39 42.40 10,63 74.94 
20.0 39.19 55.91 121.89 2043.87 41.08 1,89 95,41 
21.0 41.23 60,73 125.98 2167.81 39,37 "1 ,86 104,71 
22.0 40.29 65.62 125.06 2293.33 39.57 -0.72 101,81 
642 
AT#16 06/30/70 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 11.89 1.43 93.74 93.74 47.80 35,90 24,88 
1.5 13.87 2.20 94.78 140,87 47.92 34,04 28,95 
2.0 15.32 3.08 95.74 188,50 47.88 32,57 31,98 
2-5 16.40 4.03 98.52 237,06 46, 61 30,21 35,18 
3.0 19.05 5.09 101.58 287.09 45,76 26,71 41,63 
3.5 21.16 6.30 102.14 338,02 46.22 25,06 45,79 
4.0 25.28 7.69 104.98 389,80 46.06 20,77 54,90 
4.5 26.48 9.24 106.81 442,74 45.40 18,92 58,33 
5.0 28.59 10.90 106.96 496,19 46.11 17,52 62,00 
5.5 25.82 12.53 105.08 549,20 46.20 20,38 55, 88 
6.0 25.56 14.07 103.83 601,42 46,86 21,29 54,55 
6.5 27.00 15.65 104.38 653,47 47.07 20,07 57,36 
7.0 27.62 17.28 103.76 705,51 47.67 20,06 57,93 
7.5 29.67 19.00 104.34 757,54 48.10 18,43 61,69 
8.0 29.17 20.77 106.64 810.28 46.52 17,34 62,72 
8.5 29.95 22.54 107.87 863,91 46.07 16,12 65,01 
9.0 29.78 24.33 108.05 917,89 45,89 16.12 64,88 
9.5 29.51 26.11 107.05 971,67 46.40 16,89 63,61 
10.0 29.58 27.88 106.86 1025,14 46.54 16,96 63,55 
11.0 32.05 31.58 107.87 1132,51 46. 86 14,81 68,39 
12.0 31.41 35.39 107.24 1240,06 47.00 15.59 66,83 
13.0 34.85 39.37 110.48 1348,92 46,34 11.49 75,20 
14.0 35.16 43.57 109.51 1458,91 47.04 11,89 74,73 
15.0 35.09 47.78 109.73 1568,53 46,89 11,79 74,85 
16.0 33,52 51.90 115.15 1680.97 43,01 9.49 77,93 
17.0 35.79 56.06 119,91 1798.50 40,99 5,20 87,32 
18.0 40.94 60.66 124.45 1920.68 40,19 -0,75 101,86 
19.0 40.39 65.54 12 5,40 2045.60 39,41 -0,98 102,49 
643 
AT#17 06/30/70 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 13.85 1.66 87.97 87.97 52.03 38.17 26.62 
1.5 15.84 2.55 96.87 134.18 47.39 31.56 33.41 
2.0 17.43 3.55 98.74 183.09 46.87 29.43 37.20 
2.5 20.14 4.68 102.34 233.36 45.71 25.57 44.07 
3.0 22.33 5.95 104.37 285.03 45.31 22.98 49.28 
3.5 26.27 7.41 107.82 338.08 44.71 18.44 58.75 
4.0 30.00 9.10 109.94 392.52 44.84 14.84 66.91 
4.5 31.38 10.94 110.39 447.60 45.08 13.71 69.59 
5.0 31.04 12.81 110.25 502.76 45.04 14.00 68.92 
5.5 32.19 14.71 111.97 558.32 44. 44 12.24 72.44 
6.0 32.31 16.64 109.97 613.80 45.69 13.38 70.71 
6.5 32.27 18.58 108.32 668.37 46.67 14.40 69.14 
7.0 33.66 20.56 109.70 722.88 46.37 12.70 72.60 
7.5 33.08 22.56 110.21 777.85 45.83 12.75 72.18 
8.0 33.06 24.55 109.01 832.66 46.55 13.50 71.01 
8.5 33.77 26.55 110.93 887.64 45.66 11.89 73.97 
9.0 35.09 28.62 110.46 942.99 46.44 11.35 75.56 
9.5 35.97 30.75 111.02 998.36 46.44 10.47 77.46 
10.0 34.80 32.87 109.30 1053.44 47.04 12.24 73.99 
11.0 37.01 37.18 110.66 1163.42 47.04 10.03 78.67 
12.0 35.80 41.55 112.20 1274.85 45.66 9.85 78.42 
13.0 34.54 45.77 114.25 1388.08 43.94 9.40 78.60 
14.0 35.25 49.96 117.55 1503.98 42.21 6.96 83.50 
15.0 41.36 54.55 123.75 1624.63 40.77 -0.59 101.45 
16.0 41.61 59.53 125.54 1749.28 39.79 -1.83 104.59 
17.0 41.11 64.50 126.36 1875.23 39.10 -2.01 105.14 
18.0 42.58 69.52 124.44 2000.63 40.81 -1.77 104.33 
644 
AT#18 06/30/70 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 14.44 1.73 90.83 90.83 50.52 36.08 28.59 
1.5 17.00 2.68 98.43 138.15 46.89 29.89 36.26 
2.0 18.79 3.75 101.85 188.22 45.49 26.71 41.29 
2.5 24.50 5,05 107.51 240.56 44.23 19.73 55.39 
3.0 29.73 6.68 112.11 295.46 43.42 13.70 68.46 
3.5 30.93 8.50 112.77 351.68 43.47 12.55 71.14 
4.0 32.70 10.40 115.37 408.72 42.57 9.87 76.81 
4.5 34.17 12.41 114.93 466.29 43.39 9.22 78.75 
5.0 34.40 14.47 115.25 523.83 43.29 8.89 79.47 
5.5 35.47 16.56 117. 62 582.05 42.25 6.78 83.95 
6.0 36.62 18.73 118.58 641.10 42.11 5.49 86.97 
6.5 37.26 20.94 117.95 700.24 42.73 5.47 87.19 
7.0 35.93 23.14 113.89 758.20 44.68 8.76 80.41 
7.5 35.38 25.28 111.84 814.63 45.72 10.33 77.40 
8.0 34.49 27.37 112.03 870.60 45.26 10.77 76.20 
8.5 34.86 29.45 112.49 926.73 45.13 10.27 77.24 
9.0 33.60 31.51 112.70 983.02 44.52 10.93 75.46 
9.5 34.41 33.55 117.06 1040.47 42.19 7.79 81.54 
10.0 37.00 35.69 121.69 1100.15 40.37 3.38 91.64 
11.0 41.99 40.43 124.54 1223.26 40.53 -1.46 103.59 
.2.0 42.16 45.48 125.33 1348.20 40.12 -2.04 105.10 
13.0 42.11 50.53 125.22 1473.47 40.17 -1.94 104.84 
14.0 41.39 55.54 126.44 1599.30 39.16 -2.24 105.71 
15.0 41.28 60.50 127.98 1726.51 38.18 -3.09 108.10 
645 
AT#19 06/30/70 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 12.16 1.46 93.68 93.68 47.94 35.78 25.37 
1.5 14.54 2.26 95.65 141.01 47.64 33.11 30.51 
2.0 16.49 3.19 96.88 189.14 47.64 31.14 34,62 
2.5 19.45 4.27 101.69 238.79 45.85 26.39 42,43 
3.0 22.86 5.54 106.41 290.81 44.27 21.42 51,62 
3.5 24.77 6.97 109.56 344.80 43.09 18.32 57,48 
4.0 28.54 8.57 111.88 400.16 43.11 14.58 66,19 
4.5 32.98 10.41 114.22 456.68 43.37 10.40 76,03 
5.0 35.38 12.46 116.81 514.44 42.71 7.33 82,83 
5.5 35.67 14.59 116.54 572.78 42.99 7.32 82,97 
6.0 34.74 16.71 114.12 630.44 44.09 9.36 78,78 
6.5 32.49 18.72 116.56 688.11 41.77 9.28 77,78 
7.0 35.26 20.76 117.19 746.55 42.43 7.17 83.10 
7.5 39.32 22.99 120,03 805.86 42.25 2.93 93.07 
8.0 41.22 25.41 123.63 866.77 40,79 -0,43 101.06 
8.5 41.23 27.88 121.76 928.12 41.93 0.70 98.34 
9.0 41.19 30.36 121.77 989.00 41.90 0.71 98,30 
9.5 41.82 32.85 123.11 1050.22 41.33 -0.49 101,19 
10.0 42.38 35.37 124.31 1112.08 40.82 -1.56 103,83 
11.0 41.32 40.39 125.05 1236.76 39,97 -1.35 103,38 
12.0 40,81 45.32 127.61 1363.09 38.23 -2.58 106,76 
13.0 38.58 50.09 128.54 1491.17 36.83 -1.76 104,77 
14.0 36.61 54.60 136.37 1623.62 31.34 -5.26 116,79 
646 I 
AT#21 06/30/70 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 16.85 2.02 88.47 88.47 52.85 36.01 31.88 
1.5 19.34 3.11 96.84 134.80 48.74 25.40 39.67 
2.0 19.91 4.28 86.58 180.65 55.16 35.24 36.10 
2.5 21.24 5.52 85.24 223.61 56.46 35.23 37.61 
3.0 23.85 6.87 88.49 267.04 55.49 31.63 42.99 
3.5 26.73 8.39 93.21 312.47 53.72 26.99 49.76 
4.0 27.54 10.02 93.70 359.20 53.73 26.19 51.26 
4.5 30.34 11,75 93.45 405.98 54.93 24.60 55.22 
5.0 32.66 13.64 95.43 453.20 54.61 21.96 59.80 
5.5 34.85 15.67 101.12 502.34 52.00 17.15 67.02 
6.0 35.53 17.78 105.46 553.99 49.63 14.10 71.59 
6.5 36.02 19.93 105.23 606.66 49.96 13.94 72.10 
7.0 37.66 22.14 104.66 659.13 50.92 13.26 73.97 
7.5 39.94 24.47 106.82 712.00 50.47 10.53 79.14 
8.0 41.42 26.91 112.78 766.91 47.42 6.01 87.33 
8.5 42.89 29.44 116.70 824.28 45.61 2.72 94.03 
9.0 42.94 32.01 119.94 883.44 43.67 0.73 98.32 
9.5 43.52 34.60 120.98 943.67 43.26 -0.25 100.59 
10.0 43.93 37.23 119.13 1003.69 44.53 0.60 98.64 
11.0 44.53 42.53 118.54 1122.53 45.12 0.59 98.70 
12.0 45.76 47.95 117.95 1240.77 45.94 0.18 99.61 
13.0 45.77 53.44 116.02 1357.75 47.11 1.34 97.15 
14.0 44.57 58.86 117.52 1474.52 45.75 1.18 97.42 
15.0 45.16 64.25 118.10 1592.33 45.62 0.46 98.99 
16.0 44.30 69.61 120.06 1711.41 44.11 -0.19 100.42 
17.0 43.68 74.89 118.41 1830.64 44.88 1.19 97.34 
647 
AT#00 09/01/70 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 18.99 2.28 92.67 92.67 51.12 32.13 37.15 
1.5 17.18 3.36 82.47 136.46 56.61 39.43 30.35 
2.0 17.49 4.40 84.73 178.26 55.36 37.87 31.59 
2.5 18.C9 5.47 87.31 221.27 54.03 35.94 33.48 
3.0 17.66 6.54 88.16 265.14 53.35 35.69 33.11 
3.5 17.43 7.60 87.91 309.16 53.42 35.98 32.64 
4.0 17.59 8.65 86.32 352.71 54.44 36.85 32.31 
4.5 18.50 9.73 84.02 395.29 56.17 37.67 32.94 
5.0 19.59 10.87 81.42 436.65 58.16 38.56 33.69 
5.5 22.10 12.12 83.37 477.85 57.92 35.82 38.15 
6.0 22.55 13.46 85.80 520.14 56.62 34.07 39.82 
6.5 22.41 14.81 87.00 563.34 55.85 33.43 40.13 
7.0 22.96 16.17 87.83 607.05 55.55 32.59 41.33 
7.5 22.05 17.52 88.30 651.08 54.92 32.87 40.15 
8.0 22.95 18.87 88.42 695.26 55.19 32.24 41.58 
8.5 23.44 20.27 89.46 739.73 54.75 31.31 42.81 
9.0 23.70 21.68 90.99 784.84 53.92 30.22 43.95 
9.5 23.02 23.08 91.02 830.34 53.65 30.62 42.92 
10.0 23.30 24.47 91.86 876.06 53.24 29.94 43.77 
11.0 22.49 27.22 92.44 968.21 52.58 30.09 42.77 
12.0 22.38 29.91 93.32 1061.09 52.01 29.63 43.03 
13.0 21.55 32.55 92.73 1154.11 52.06 30.50 41.40 
14.0 19.64 35.02 91.43 1246.19 52.12 32.48 37.68 
15.0 20.21 37.41 92.68 1338.24 51.58 31.37 39.19 
16.0 20.02 39.82 93.49 1431.33 51.02 31.00 39.25 
17.0 20.71 42.27 93.37 1524.75 51.35 30.64 40.32 
18.0 21.62 44.81 95.27 1619.07 50.54 28.92 42.78 
19.0 21.07 47.37 94.67 1714,04 50.70 29.63 41.56 
648 
AT#01 09/01/70 
DEPTH ^ CUMVHC WD CUMHD VV VÂ "s 















































































33.77 35. 99 
32.60 38. 55 
38.44 32. 01 
40.62 30. 18 
37,59 33. 87 
35.19 36. 33 
30.70 43. 08 
27.15 48. 16 
24.70 52. 92 
24.26 53. 96 
23.60 54. 60 
24.32 53. 20 
24.65 52. 54 
23.38 54. 56 
22.58 56. 13 
24.56 53. 89 
27.04 49. 52 
26.44 50. 20 
25.42 51. 23 
27.69 48. 55 
26.98 48. 50 
24.51 50. 85 
25.27 49. 62 
25.37 50. 80 
21.66 55. 26 
21.42 56. 28 
649 
AT#02 09/01/70 
DEPTH VMC CUMVMC WO CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 17.12 2.05 88.95 88.95 52.67 35.55 32.51 
1.5 17.48 3.09 83.34 132.03 56.20 38,72 31.10 
2.0 16.56 4.11 81.05 173.12 57f23 40.68 28.93 
2.5 16.95 5.12 82.02 213.89 56.80 39,84 29.85 
3.0 18.42 6.18 86.60 256.05 54.58 36.16 33.75 
3.5 18.25 7.28 85.59 299.09 55,13 36.87 33.11 
4.0 20.28 8.44 86.70 342.17 55,23 34.94 36.73 
4.5 21.95 9.70 91.20 386.64 53,13 31.19 41.31 
5.0 23.38 11.06 93,01 432.69 52.58 29.20 44.47 
5.5 26.53 12.56 97.08 480+21 51.31 24.77 51.72 
6.0 29.10 14.23 101.01 529.73 49.90 20.80 58.32 
6.5 29.34 15.98 99.70 579.91 50.78 21.44 57.79 
7.0 28.10 17.71 100.46 629.95 49.85 21.75 56.36 
7.5 29.52 19.43 102.16 680.60 49.36 19,84 59.81 
8.0 28.10 21.16 103.32 731. 97 48.13 20.02 58.40 
8.5 29.17 22,88 104.03 783.81 48.10 18.93 60.65 
9.0 29.85 24.65 103.30 835.64 48.80 18.95 61.17 
9.5 28.83 26.41 102.28 887.04 49.03 20.19 58.81 
10.0 28.27 28.13 102.47 938,22 48.70 20.43 58.05 
11.0 27.38 31.46 101.09 1040.00 49,20 21.82 55.66 
12.0 28.02 34.79 101.19 1141.14 49,38 21.36 56.74 
13.0 27.68 38.13 100.49 1241.98 49,67 21.99 55.72 
14.0 26.68 41.39 98.03 1341.24 50,79 24,10 52.54 
15.0 27.62 44.65 103.80 1442.15 47.65 20.03 57.96 
16.0 27.39 47.95 103.22 1545.66 47.91 20i53 57.16 
17.0 29.48 51.36 104.20 1649.37 48.11 18.63 61.28 
18.0 27.87 54.80 104.90 1753.92 47.08 19.21 59.20 
19.0 28.83 58.21 106.24 1859.49 46.63 17.80 61.82 
20.0 29.83 61.73 105.77 1965.49 47.29 17,46 63.08 
21.0 29.21 65.27 104.72 2070.74 47.70 18.48 61.25 
22.0 32.78 68.99 105.78 2175.99 48.40 15.62 67.73 
23.0 30.00 72.75 104.14 2280.95 48.34 18.35 62.05 
24.0 29.67 76.33 105.15 2385.60 47.61 17.94 62.32 
25.0 32.72 80.08 107.53 2491.94 47.32 14,60 69.15 
26.0 32.15 83.97 107.45 2599.43 47.15 15.00 68.18 
27.0 31.82 87.81 105.30 2705.81 48.32 16.51 65.84 
28.0 32.67 91.68 105.06 2810.99 48.79 16.12 66.96 
29.0 32.21 95.57 105.96 2916.50 48.08 15.86 67.01 
30.C 34.29 99.56 108.28 3023.62 47.46 13.17 72.25 
31.0 35.09 103.72 108.26 3131.89 47.77 12.69 73.45 
32.0 35.29 107.95 109.70 3240.86 46.98 11.69 75.11 
33.0 37.39 112.31 109.90 3350.66 47.65 10.26 78,46 
34.0 36.80 116.76 112.60 3461.91 45.79 8.99 80,36 
35.0 36.39 121.15 113.88 3575.15 44.87 8.47 81.12 
36.0 55.62 1Z5.4Ô lié.49 369C.34 A -T_>. W 1 T n c 1 . £• S3« IT 
650 
DEPTH VMC CUMVMC WD CUMHO VV VA S 
FEET % INCHES LB/CUFT LB % % % 
3770 37.86 r2979Ô"'Î2Ô73r~8Ô8774 ÂÎTsi 3~b7 9ÎTÏ6 
38.0 37.87 134.45 122.91 3930.35 39.96 2.09 94.77 
651 
AT#03 09/01/70 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % %, % 
1.0 19.48 2.34 82.81 82.81 57.27 37.79 34.01 
1.5 20.73 3.54 82.91 124.25 57.68 36.95 35.93 
2.0 21.41 4.81 90.95 167.71 53.08 31.67 40.34 
2.5 21.73 6.10 92.60 213.60 52.20 30.47 41.63 
3.0 24.00 7.47 95.65 260.66 51.21 27.21 46.86 
3.5 27.59 9.02 99.67 309.49 50.14 22.55 55.03 
4.0 29.78 10.74 102.02 359.91 49.55 19.76 60.11 
4.5 29.59 12.52 100.91 410.64 50.15 20.55 59.01 
5.0 28.63 14.27 100.34 460.95 50.13 21.49 57.12 
5.5 27.06 15.94 99.27 510.86 50.18 23.12 53.92 
6.0 27.46 17.58 99.36 560.51 50.27 22.82 54.61 
6.5 27.60 19.23 99.00 610.10 50.54 22.95 54.60 
7.0 28.40 20.91 97.87 659.32 51.53 23.13 55.12 
7.5 27.80 22.59 100.10 708.82 49.95 22.16 55.64 
8.0 29.37 24.31 105.43 760.20 47.32 17.96 62.06 
8.5 28.82 26.05 102.22 812.12 49.06 20.24 58.74 
9.0 28.OS 27.76 101.93 863.15 48.96 20.87 57.37 
9.5 28.91 29.47 101.38 913.98 49.60 20.69 58.28 
10.0 28.73 31.20 99.08 964.09 50.93 22.19 56.42 
11.0 28.46 34.63 98.35 1062.81 51.26 22.81 55.51 
12.0 27.88 38.01 102.04 1163.00 48.81 20.93 57.12 
13.0 28.41 41.39 102.36 1265.20 48.82 20.41 58.20 
14.0 28.63 44.81 102.12 1367.43 49.05 20.42 58.37 
15.0 27.53 48.18 100.41 1468.70 49.67 22.14 55.42 
16.0 27.62 51.49 102.09 1569.95 48.68 21.07 56.73 
17.0 30.50 54.98 105.06 1673.52 47.97 17.47 63.58 
18.0 30.33 58.63 104.07 1778.09 48.51 18.18 62.52 
652 
AT#04 09/01/70 
DEPTH VMC CUMVMC WO CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 18.92 2.27 89.91 89.91 52.76 33.85 35.85 
1.5 17.74 3.37 89.60 134.79 52.51 34.77 33.79 
2.0 16.07 4.38 87.90 179.17 52.91 36.83 30.38 
2.5 16.05 5.35 85.45 222.51 54.38 38.33 29.52 
3.0 16.31 6.32 86.59 265.51 53.79 37.48 30.32 
3.5 17.03 7.32 88.20 309.21 53.09 36.06 32.08 
4.0 18.91 8.40 90.40 353.86 52.47 33.55 36.05 
4.5 21.67 9.62 91.75 399.40 52.69 31.02 41.13 
5.0 21.15 10.90 92.40 445.43 52.10 30.96 40.59 
5.5 24.06 12.26 93.73 491.97 52.39 28.34 45.92 
6.0 26.63 13.78 98.84 540.11 50.28 23.64 52.97 
6.5 28.44 15.43 101.39 590.17 49.42 20.98 57.55 
7.0 28.20 17.13 102.65 641.18 48.57 20.36 58,07 
7.5 28,84 18.84 102.44 692.45 48.94 20.09 58.94 
8.0 29.80 20.60 104.46 744.17 48.08 18,27 61.99 
8.5 31.79 22.45 106.31 796.86 47.71 15.92 66.64 
9.0 31.90 24.36 105.32 849.77 48.34 16.45 65.98 
9.5 29.42 26.20 103.69 902.02 48.40 18.97 60.79 
10.0 29.29 27.96 104.10 953.97 48.10 18,81 60.89 
11.0 28.83 31.45 102.88 1057.47 48.66 19.83 59.25 
12,0 27.90 34.85 108.72 1163.26 44.78 16.89 62.29 
13.0 31.17 38.39 107.20 1271.22 46.93 15.77 66.41 
14.0 29.64 42.04 105.30 1377.47 47.51 17.87 62.39 
15.0 29.72 45.60 105.12 1482.68 47.64 17.92 62.38 
16.0 30.62 49.22 107.40 1588.94 46.61 15.99 65.70 
17.0 31.22 52.93 106.66 1695.97 47.28 16.06 66.04 
18.0 33.03 56.79 107.85 1803.23 47.24 14.21 69.92 
19.0 32.76 60.74 106.88 1910.59 47.73 14.97 68.63 
20.0 31.12 64.57 107.38 2017.72 46.81 15.68 66.49 
21.0 34.30 68.49 109.69 2126.26 46.61 12.31 73.59 
22.0 36.50 72.74 111.71 2236.96 46.22 9.72 78.97 
23.0 35.81 77.08 109.03 2347.33 47.58 11.77 75.26 
24.0 34.55 81.30 107.30 2455.49 48.15 13.60 71.75 
25.C 36.08 85.54 110.10 2564.20 47.03 10.95 76.72 
26.0 36.18 89.88 109.59 2674.04 47.38 11.20 76.36 
27.0 37,19 94.28 106.60 2783.24 48.23 11.05 77.09 
28.C 38.07 98.79 112.51 2893.90 46.32 8.26 82.18 
29.0 38.61 103.39 116.71 3008.51 43.99 5.38 87.78 
30.0 38.57 108.02 116.13 3124.93 44.33 5.76 87.01 
31.0 38.38 112.64 118.53 3242.26 42.80 4,42 89.67 
653 
AT#05 09/01/70 
DEPTH VMC CUMVMC WD CUMWD VV V4 S 
FEET % INCHES LB/CUFT LB % % % 
1.0 20.88 2.51 85.31 85.31 56.29 35.41 37.10 
1.5 23.86 3.85 88.20 128.69 55.67 31.80 42.87 
2.0 22.94 5.25 88.62 172.89 55.07 32.12 41.67 
2.5 19.92 6.54 87.01 216.80 54.90 34.98 36.28 
3.0 20.98 7.77 90.17 261.09 53.39 32.40 39.30 
3.5 23.36 9.10 95.13 307.42 51.29 27.93 45.55 
4.0 26.51 10.59 99.70 356.13 49.71 23.20 53.32 
4.5 27.64 12.22 102.69 406.72 48.33 20.69 57.19 
5.0 25.97 13.82 100.86 457.61 48.81 22,84 53.21 
5.5 27.79 15.44 103.73 508.76 47.76 19.96 58.20 
6.0 25.50 17.04 103.26 560.50 47.18 21.67 54.06 
6.5 30.33 18.71 112.00 614.32 43.72 13-38 69.39 
7.0 30.77 20.54 103.63 668.23 48.94 18.17 62.87 
7.5 32.24 22.43 105.54 720.52 48.34 16.10 66.69 
8.0 31.84 24.36 105.89 773,37 47.98 16.14 66.36 
8.5 30.22 26.22 104.28 825.92 48.34 18.12 62.51 
9.0 30.42 28.04 103.44 877.85 48.92 18.50 62.19 
9.5 30.69 29.87 104.18 929.76 48.58 17.88 63.19 
10.0 31.69 31.74 105.20 982.10 48.34 16.65 65.55 
11.0 31.88 35.56 105.09 1087.25 48.48 16.60 65.76 
12.0 32.35 39.41 106.35 1192.96 47.90 15.55 67.54 
13.0 33.72 43.38 105.15 1298.71 49.14 15.41 68.64 
14.0 32.91 47.37 105.39 1403.99 48.69 15.78 67.60 
15.0 31.86 51.26 104.88 1509.12 48.60 16.74 65.56 
16.0 33.28 55.17 106.14 1614.63 48.37 15.09 68.80 
17.0 35.02 59.27 108.42 1721.92 47.65 12.63 73.49 
18.0 36.39 63.55 110.42 1831.33 46.96 10.57 77.49 
19.0 37.93 68.01 110.29 1941.69 47.62 9.68 79.66 
20.0 37.35 72.53 110.16 2051.91 47.48 10.13 78.67 
21.0 38.69 77.09 110.30 2162.14 47.90 9.21 80.77 
22.0 38.44 81.72 112.55 2273.56 46.44 8.00 82.76 
23.0 39.44 86.39 112.07 2385.87 47.11 7.67 83.72 
654 
AT#06 C9/01/70 
DEPTH VMC CUMVMC WO CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 23.66 2.84 93.07 93.07 52.64 28.99 44,94 
1.5 23.95 4.27 80.22 136.39 60.53 36.58 39,57 
2.0 23.58 5.69 90.21 179.00 54.34 30.76 43,39 
2.5 25.04 7.15 95.91 225.53 51.45 26.41 48,67 
3.0 22.38 8.57 96.03 273.52 50.37 27.99 44,42 
3.5 22.79 9.93 94. 82 321.23 51.26 28.47 44,46 
4.0 24.91 11.36 98.96 369.68 49,56 24,65 50,27 
4.5 27.13 12.92 102.07 419.93 48,51 21,38 55,92 
5.0 27.98 14.57 100.77 470,64 49,62 21,64 56,39 
5.5 29.83 16.31 102.54 521.47 49.24 19.41 60.58 
6.0 31.28 18.14 105.88 573,58 47,77 16.50 65,47 
6.5 31.73 20.03 105.50 626.42 48.17 16.45 65,86 
7.0 32.21 21.95 108.82 680,00 46,35 14.14 69.50 
7.5 34.83 23.96 109. 84 734,66 46,72 11.89 74.55 
8.0 34.83 26.05 107.34 788,96 48,23 13.40 72.21 
8.5 34.25 28.12 106.52 842,43 48,51 14.26 70.61 
9.0 33.67 30.16 108.60 896,21 47,03 13.36 71.59 
9.5 33.45 32.17 109.84 950,82 46,20 12,75 72.41 
10.0 35.04 34.23 111.35 1006,11 45,89 10,85 76.36 
11.0 35.85 38.48 109.91 1116,74 47,06 11,21 76.18 
12.0 37.15 42.86 113.96 1228.68 45.10 7,95 82.38 
13.0 39.13 47.44 113.69 1342.51 46.01 6,89 85.04 
14.0 38.89 52.12 110.08 1454.39 48.11 9.22 80.84 
15.0 39.57 56.83 110.77 1564.81 47.94 8.37 82.54 
16.0 39.07 61.55 112.99 1676,70 46.41 7.34 84.19 
17.C 38.84 66.22 114.44 1790.41 45.45 6.61 85.46 
18.0 38.70 70.88 119.29 1907.27 42.47 3.76 91.14 
19.0 40.62 75.64 121.39 2027.61 41.92 1.30 96.89 
655 
AT#07 09/01/70 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 17.37 2.08 89.17 89.17 52.63 35,26 33.00 
1.5 20.69 3.23 90.28 134.03 53.21 32,53 38,88 
2.0 20.57 4.46 90.47 179.22 53.05 32,48 38.77 
2.5 19.34 5.66 89.41 224.19 53.23 ?3,89 36.33 
3.0 18.84 6.81 87.59 268,44 54.14 35,30 34.79 
3.5 19.55 7.96 85.83 311.79 55.47 35,93 35.23 
4.0 21,74 9.20 91.00 356.00 53.17 31,43 40.88 
4.5 26e 16 10.63 98.03 403.25 50.59 24,43 51.72 
5.0 30.33 12.33 100.20 452.81 50.85 20,52 59.65 
5.5 30.87 14.16 101.31 503.19 50.38 19,51 61.27 
6.0 31.80 16.04 102.19 554.07 50.20 18,40 63.35 
6.5 34.15 18.02 101.98 605.11 51,22 17,06 66,69 
7.0 34.07 20.07 102.96 656.35 50.59 16,52 67.35 
7.5 36.14 22,18 102.76 707.78 51.49 15.35 70.19 
8.0 36.09 24.34 104.52 759.60 50,41 14.32 71.59 
8.5 36.26 26.51 105.32 812.06 49.99 13,74 72.53 
9.0 37.52 28.73 106.14 864.92 49.97 12,45 75.09 
9.5 38.49 31.01 106.48 918.08 50,13 11,64 76.78 
10.0 39.63 33.35 106.45 971.31 50,58 10,95 78.34 
11.0 40.50 38.16 109.97 1079.52 48,78 8,28 83.03 
12.0 40.22 43.00 109.02 1189.01 49,25 9,03 81.66 
13.0 41.01 47.87 106.33 1296.68 51,17 10,16 80.15 
14.0 41.60 52,83 106.15 1402.93 51,51 9.90 80.77 
15.0 41.97 57.85 105.84 1508.92 51,83 9,86 80.98 
16.0 44.24 63.02 119.19 1621.43 44,62 0,38 99.15 
17.0 42.86 68.24 123.47 1742.76 41,50 -1,35 103.26 
18.0 41.80 73.32 125.38 1867.19 39,95 -1,85 104.64 
656 
AT#08 09/01/70 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 21.95 2.63 91.98 91.98 52.66 30.71 41.69 
1.5 26.06 4.07 84.37 136.07 58.81 32.75 44.32 
2.0 25.27 5.61 89.22 179.46 55.58 30.32 45.46 
2.5 25.08 7.13 91.18 224.56 54.32 29.24 46.17 
3.0 25.95 8.66 91.67 270.28 54.35 28.41 47.73 
3.5 27,03 10.25 92.79 316.39 54,08 27.06 49.97 
4.0 28.96 11.92 94.26 363.16 53.92 24.96 53.71 
4.5 29.37 13.67 95.53 410.60 53.31 23.94 55.10 
5.0 30.03 15.46 96.03 458.49 53,26 23.23 56.39 
5.5 30.87 17.28 96.69 506.67 53,18 22.31 58,06 
6.0 30.81 19.13 99.04 555.60 51.73 20.92 59,55 
6.5 31.45 21.00 99.13 605.15 51.92 20.47 60,58 
7,0 31.86 22.90 99.79 654.88 51.68 19.81 61,66 
7.5 32.81 24.84 100.93 705.06 51.34 18,53 63,90 
8.0 34.00 26.85 102.17 755.83 51.05 17,04 66,61 
8.5 34.22 28.89 105.23 807.68 49.27 15.05 69,45 
9.0 34.70 30.96 104.23 860.05 50.06 15.36 69,32 
9.5 36.17 33.09 102.99 911.85 51.37 15,20 70,41 
10.0 37.19 35.29 104.06 963.61 51.11 13,92 72,77 
11.0 38.93 39.85 105.39 1068.34 50.96 12,03 76.40 
12.0 40.56 44.62 104.02 1173.04 52.40 11,84 77,41 
13.0 42.66 49.62 111.30 1280.71 48.79 6,13 87,44 
14.0 43.95 54.81 114.15 1393.43 47.55 3,60 92.42 
15.0 43.04 60.03 119.84 1510.43 43.77 0,73 98,33 
16.0 41.54 65.11 126.19 1633.44 39.36 -2,18 105,54 
657 
AT#09 09/01/70 
DEPTH VMC CUMVMC WO CUHWO VV VA S 
FEET * INCHES LB/CUFT LB % % % 
1.0 14.84 1.78 87.67 87.67 52.58 37.74 28.22 
1.5 18.43 2.78 81.64 130.00 57.58 39.16 32.00 
2.0 19.46 3.92 83.82 171.36 56.66 37.19 34.35 
2.5 20.42 5.11 85.03 213.57 56.28 35.86 36.28 
3.0 20.82 6.35 85.18 256.13 56.34 35.52 36.95 
3.5 22.43 7.65 88.50 299.54 54.95 32.51 40. 83 
4.0 24.79 9.06 90.48 344.29 54.64 29.85 45.37 
4.5 26.52 10.60 93.84 390.37 53.26 26.74 49.79 
5.0 28.29 12.25 99.49 438.70 50.51 22.22 56.01 
5.5 31.33 14.04 101.98 489.07 50.15 18.82 62.48 
6.0 34.33 16.01 108.76 541.75 47.18 12.85 72.76 
6.5 35.78 18.11 114.47 597.56 44.27 8.50 80.81 
7.0 35.95 20.26 114.41 654.79 44.38 8.42 81.02 
7.5 37.44 22.46 113.99 711.89 45.19 7.75 82.85 
8.0 38.35 24.74 117.43 769.74 43.46 5.11 88.24 
8.5 39.24 27.06 119.29 828.92 42.66 3.43 91.97 
9.0 39.43 29.42 120.09 888.77 42.26 2.83 93.31 
9.5 40.68 31.83 119.37 948.63 43.17 2.48 94.25 
10.0 41.44 34,29 119.88 1008.44 43.14 1.70 96.06 
11.0 42.71 39.34 121.04 1128.91 42.92 0.21 99.52 
12.0 41.62 44.40 121.67 1250.26 42.13 0.51 98.79 
13.0 42.65 49.46 121.50 1371.84 42.62 -0.03 100.07 
14.0 41.27 54.49 122.14 1493.66 41.71 0.44 98.95 
15.0 41.65 59.47 123.44 1616.45 41.07 -0.58 101.41 
16.0 41.99 64.48 121.20 1738.77 42.55 0.56 98.68 
17.0 41.89 69.52 121.69 1860.21 42.22 0.32 99.23 
18.0 42.90 74.61 121.96 1982.04 42.43 -0.47 101.11 
658 
AT#10 09/01/70 
DEPTH VMC CUMVMC WD CUMWO VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 21.88 2.63 91.96 91.96 52.64 30.77 41.55 
1.5 27.72 4.11 96.22 139.01 52.27 24.55 53.03 
2.0 26.49 5.74 94.41 186.67 52.90 26.41 50.07 
2.5 26.43 7.33 93.06 233.53 53.70 27.26 49.23 
3.0 27.11 8.93 94.00 280.30 53.38 26.27 50.78 
3.5 27.67 10.58 95.34 327.64 52.78 25.12 52.42 
4.0 26.70 12.21 91.81 374.43 54,55 27.85 48.95 
4.5 27.73 13.84 91.83 420.34 54.93 27.20 50.48 
5.0 27.46 15.50 99.23 468.10 50.36 22.89 54.54 
5.5 28.95 17.19 103.39 518.76 48.40 19.45 59.81 
6.0 30.33 18.97 106.06 571.12 47.31 16.98 64.11 
6.5 31.40 20.82 106.02 624.14 47.73 16.33 65.78 
7.0 31.54 22.71 104.66 676.81 48.61 17.07 64.88 
7.5 32.51 24.63 104.77 729.17 48.91 16.40 66.47 
8.0 34.08 26.63 104.93 781.59 49.41 15.33 68.98 
8.5 35.17 28.70 103.07 833.59 50.94 15.78 69.03 
9.0 36.56 30.85 105.83 885.81 49.79 13.23 73.42 
9.5 38.88 33.12 109.62 939.68 48.38 9.50 80.37 
10.0 39.43 35.47 112.29 995.15 46.97 7.54 83.95 
11.0 40.33 40.25 116.12 1109.36 45.00 4.67 89.63 
12.0 40.52 45.10 118.43 1226.64 43.67 3.15 92.79 
13.0 41.45 50.02 121.28 1346.50 42.30 0.85 97.99 
14.0 42.59 55.07 120.08 1467.18 43.46 0.86 98.01 
15.0 42.84 60.19 120.82 1587.63 43.10 0.26 99.39 
16.0 42.87 65.33 121.80 1708.93 42.52 -0.35 100.82 
17.0 41.30 70.38 125.13 1832.40 39.91 -1.39 103.47 
18.0 40.39 75.28 127.90 1958.91 37.89 -2.49 106.58 
19.0 39.51 80.08 129.06 2087.40 36.86 -2.65 107.18 
659 
AT#11 09/01/70 
DEPTH VMC CUMVMC WO CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
loO 22.20 2.66 75.47 75.47 62.74 40.53 35.39 
1.5 23.67 4.04 79.19 114.14 61.04 37.37 38.78 
2.0 23.96 5.47 88.51 156.07 55.52 31.56 43.16 
2.5 20.80 6.81 93.99 201.69 51.01 30.21 40.78 
3.0 19.37 8.02 92.67 248.36 51.26 31.90 37.78 
3.5 21.40 9.24 93.53 294.91 51.51 30.11 41.54 
4.0 22.63 10.56 91.86 341.26 52.99 30.36 42.70 
4.5 23.98 11.96 92.14 387.26 53.33 29.35 44.97 
5.0 24.62 13.42 91.05 433.06 54.23 29.61 45.40 
5.5 26.97 14.97 92.47 478.94 54.26 27.28 49.71 
6.0 30.35 16.69 103.12 527.83 49.09 18.74 61.83 
6.5 31.65 18.55 107.38 580.46 47.01 15.36 67.33 
7.0 33.74 20.51 108.59 634.45 47.06 13.32 71.69 
7.5 34.51 22.55 107.40 688.45 48.07 13.56 71.79 
8.0 36.13 24.67 108.48 742.42 48.03 11.90 75.22 
8.5 36.17 26.84 109.01 796.80 47.73 11.55 75.79 
9.0 37.38 29.05 108.45 851.16 48.52 11.14 77.04 
9.5 37.80 31.30 107.51 905.15 49.25 11.45 76.75 
10.0 37.20 33.55 108.51 959.16 48.42 11.22 76.83 
11.0 37.83 38.06 110.91 1068.86 47.21 9.37 80.14 
12.0 39.58 42.70 110.90 1179.77 47.87 8.29 82.68 
13.0 39.54 47.45 113.90 1292.17 46.04 6.50 85.88 
14.0 39.45 52.19 114.73 1406.48 45.51 6.06 86.69 
15.0 39.66 56.93 116.04 1521.86 44.79 5.13 88.55 
16.0 38.87 61.65 116.19 1637.98 44.40 5.53 87.53 
17.0 36.58 66.17 120.77 1756.46 40.77 4.19 89.73 
18.0 42.26 70.90 123.66 1878.68 41.16 -1.10 102.66 
19.0 41.86 75.95 126.35 2003.68 39.39 -2.47 106.27 
20.0 41.57 80.95 127.46 2130.59 38.61 -2.96 107.67 
21.0 40.80 85.90 127.44 2258.04 38.33 -2.47 106.45 
22.0 41.41 90.83 130.81 2387.16 36,52 -4.88 113.38 
660 
AT#12 09/01/70 
DEPTH CUMVMC WD CUMWD VV VA S~" 
FEET % INCHES LB/CUFT LB % % % 
1.0 17.91 2.15 90.08 90.08 52.29 34.37 34. 26 
1.5 20.35 3.30 90.44 135.21 52.99 32.64 38. 40 
2.0 16.97 4.42 85.26 179.13 54.84 37.88 30. 94 
2.5 15.70 5.40 82.93 221.18 55.78 40.07 28. 15 
3.0 15.78 6.34 84.81 263.11 54.66 38.89 28. 86 
3.5 16.79 7.32 88.69 306.49 52.70 35.91 31. 86 
4.0 16.98 8.33 92.89 351.88 50.24 33.25 33. 80 
4.5 18.80 9.41 94.94 398.84 49.68 30.88 37. 84 
5.0 20.90 10.60 96.17 446.62 49.73 28.83 42. 02 
5.5 25.03 11.97 100.59 495.81 48.62 23.59 51. 49 
6.0 27.10 13.54 103.59 546.85 47.58 20.48 56. 96 
6.5 28.49 15.21 104.54 598.88 47.53 19.04 59. 95 
7.0 29.23 16.94 104.48 651.14 47.85 18.62 61. 08 
7.5 30.04 18.72 103.92 703.24 48.49 18.45 61. 95 
8.0 29.91 20.51 103.79 755.16 48.52 18.61 61. 65 
8.5 29.48 22.30 104.25 807.17 48.08 18.60 61. 31 
9.0 29.20 24.06 104.13 859.27 48.05 18.85 60. 77 
9.5 29.43 25.81 103.58 911.19 48.46 19.04 60. 72 
10.0 30.29 27.61 105.35 963.43 47.72 17.43 63. 48 
11.0 31.57 31.32 107.47 1069.84 46.92 15.35 67. 29 
12.0 30.61 35.05 115.26 1181.21 41.85 11.24 73. 14 
13.0 31.38 38.77 108.39 1293.03 46.29 14.92 67. 78 
14.0 33.18 42.64 108.34 1401.39 47.01 13.82 70. 59 
15.0 34.26 46.69 108.87 1509.99 47.09 12.83 72. 75 
16.0 36.31 50.92 110.97 1619.91 46.60 10.28 77. 93 
17.0 36.35 55.28 109.95 1730.37 47.22 10.87 76. 98 
18.0 37.53 59.72 111.70 1841.20 46.61 9.09 80. 51 
19.0 37.04 64.19 109.85 1951.98 47.54 10.50 77. 91 
20.0 37.19 68.64 110.77 2062.29 47.05 9.85 79. 06 
21.0 38.27 73.17 112.03 2173.69 46.69 8.42 81. 97 
22.0 37.66 77.73 112.47 2285.94 46.20 8.54 81. 51 
23.0 36.22 82.16 113.46 2398.90 45.05 8.84 80. 39 
24.0 36.10 86.50 116.63 2513.95 43.09 6.99 83. 77 
25.0 42.07 91.19 121.93 2633.23 42.14 0.07 99. 84 
26.0 42.15 96.24 124.11 2756.25 40.85 -1.30 103. 18 
27.0 41.42 101.26 124.86 2880.74 40.12 -1.30 103. 24 
28.0 41.46 106.23 125.70 3006.02 39.63 -1.83 104. 61 
29.0 40.04 111.12 126.10 3131.92 38.85 -1.19 103. 07 




DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 19.35 2.32 91.46 91.46 51.99 32.64 37.21 
1.5 17.30 3.42 87.36 136.17 53.70 36.40 32.22 
2.0 16.60 4.44 89.28 180.33 52.27 35.68 31.75 
2.5 16.33 5.43 91.17 225.44 51.03 34.69 32.01 
3.0 15.92 6.39 90.79 270.93 51.10 35.18 31.16 
3.5 16.84 7.38 90.83 316.34 51.43 34.59 32.74 
4.0 18.48 8.44 92.03 362.05 51.32 32.84 36.01 
4.5 20.61 9.61 95.08 408.83 50.28 29.67 40.99 
5.0 23.00 10.92 97.78 457.05 49.55 26.55 46.42 
5.5 23.85 12.32 98.37 506.08 49.51 25.66 48.18 
6.0 24.98 13.79 99.82 555.63 49.06 24.08 50.92 
6.5 26.15 15.32 100.08 605.61 49.35 23.20 52.99 
7.0 26.42 16,90 101.56 656.02 48.55 22.13 54.42 
7.5 25.50 18.46 103.58 707.30 46.98 21.48 54.28 
8.0 26.17 20.01 102.92 758.93 47.64 21.46 54.94 
8.5 26.82 21.60 104.58 810.80 46.87 20.06 57.21 
9.0 24.92 23.15 103.07 862.72 47,07 22.15 52.95 
9.5 25.07 24.65 103.06 914.25 47.14 22.07 53.19 
10.0 24.89 26.15 101.97 965.51 47.73 22.83 52.16 
11.0 25.90 29.19 102.09 1067.54 48.03 22.13 53.92 
12.0 26.08 32.31 102.94 1170.06 47.59 21.51 54.80 
13.0 25.90 35.43 101.50 1272.28 48.39 22.49 53.52 
14,0 26.69 38.59 102.53 1374.29 48.06 21.38 55.52 
15.0 26.14 41.76 111.42 1481.27 42.48 16.34 61.54 
16.0 29.63 45.10 104.56 1589.27 47.95 18.32 61.80 
17.0 32.57 48.84 105.15 1694.12 48.70 16.13 66. 88 
18.0 30.65 52.63 104.52 1798.96 48.36 17.71 63.39 
19.0 31.15 56.34 107.57 1905.00 46.70 15.55 66.70 
20.0 32.40 60.15 107.56 2012.57 47.18 14.78 68.68 
21.0 34.31 64.15 109.86 2121.28 46.51 12.20 73.77 
22.0 33.20 68.20 106.89 2229=65 47.89 14.69 69,33 
23.0 34.02 72.24 107.08 2336.63 48.08 14.06 70.75 
24.0 34.29 76.34 108.56 2444.45 47.29 13.00 72.51 
25.0 35.32 80.51 109.61 2553.53 47.04 11.72 75.08 
26.0 34.28 84.69 107.40 2662.04 47.99 13.71 71.43 
27.0 36.68 88.95 110.50 2770.99 47.02 10.34 78.00 
28.0 37.10 93.37 111.83 2882.15 46.37 9.27 80.02 
29.0 37.69 97.86 114.02 2995.08 45.27 7.58 83.26 
30.0 36.97 102.34 116.10 3110.14 43.74 6.77 84.52 
31.0 37.57 106.81 119.54 3227.96 41.88 4.32 89.69 
32.0 41.13 111.53 125.75 3350.60 39.47 -1. 66 104.20 
33.0 41.81 116.51 127.65 3477.31 38.58 -3.23 108.36 
34.0 41.62 121.52 127.32 3604.79 38.71 -2.91 107.51 
6 62 
AT#16 09/03/70 
DEPTH VMC CUMVMC WO CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 10.97 1.32 93.16 93.16 47.80 36.83 22.94 
1.5 13.98 2.06 94.84 140.16 47.92 33.94 29.17 
2.0 14.91 2.93 95.48 187.74 47.88 32.98 31.13 
2.5 15.21 3.83 97.78 236.06 46.61 31.39 32.64 
3.0 16.90 4.80 100.24 285.57 45.76 28.86 36,93 
3.5 18.86 5.87 100.70 335.80 46.22 27.36 40,80 
4.0 23.64 7.15 103.95 386.96 46.06 22.41 51.33 
4.5 25.46 8.62 106.18 439.49 45.40 19.94 56.09 
5.0 27.83 10.22 106.48 492.66 46.11 18.28 60.35 
5.5 26.09 11.83 105.25 545.59 46.20 20.11 56.47 
6.0 25.67 13.39 103.90 597.88 46.86 21.19 54.78 
6.5 26.89 14.96 104.31 649.93 47.07 20.18 57.13 
7.0 27.60 16.60 103.75 701.94 47.67 20.07 57.89 
7.5 30.06 18.33 104.59 754.03 48.10 18.04 62.50 
8.0 29.53 20.12 106.87 806.89 46.52 16.99 63.48 
8.5 29.35 21.88 107.50 86C.48 46.07 16.72 63.71 
9.0 29.73 23.66 108.02 914.36 45.89 16.16 64.79 
9.5 29.52 25.43 107.06 968,13 46.40 16.87 63.63 
10.0 30.19 27.22 107.24 1021.71 46.54 16.35 64. 87 
11.0 31.89 30.95 107.77 1129.21 46.86 14.97 68.04 
12.0 32.79 34.83 108.10 1237.15 47.00 14.21 69.76 
13.0 35.71 38.94 111.01 1346.70 46,34 10.63 77.06 
14.0 35.55 43.21 109.75 1457.08 47.04 11.50 75.56 
15.0 35.37 47.47 109.90 1566.91 46.89 11.51 75.44 
16.0 35.14 51.70 116.17 1679.95 43.01 7.86 81.71 
17.0 35.16 55.92 119.52 1797.79 40.99 5.83 85.77 
18.0 41.99 60.55 125.10 1920.10 40.19 -1.80 104.47 
19.0 41.14 65.54 125.87 2045.59 39.41 -1.74 104.41 
663 
AT#17 C9/03/70 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 16.46 1.98 89.60 89.60 52.03 35.57 31.64 
1.5 15.92 2.95 96.92 136.23 47.39 31.47 33.59 
2.0 15.99 3.90 97,84 184.92 46.87 30.87 34.12 
2.5 18.05 4.93 101.03 234.64 45,71 27,66 39,49 
3.0 18.90 6.03 102.24 285.46 45.31 26,40 41.73 
3.5 21.87 7.26 105,08 337.29 44.71 22.84 48.92 
4.0 27.30 8.73 108,25 390.62 44.84 17.54 60.88 
4,5 31.03 10.48 110,17 445,23 45.08 14,05 68.83 
5.0 31.28 12.35 110,40 500.37 45.04 13,76 69.45 
5,5 31.66 14.24 111,63 555.88 44.44 12,78 71.24 
6.0 31.88 16.15 109,70 611.21 45.69 13,81 69.78 
6.5 32.09 18.07 108,21 665.69 46.67 14.58 68.76 
7.0 33.00 20.02 109.28 720.06 46.37 13,36 71.18 
7.5 33.36 22.01 110,39 774,98 45.83 12,47 72.78 
8.0 33.23 24.01 109,11 829.85 46.55 13,33 71.37 
8.5 33.35 26.00 110,67 884.80 45.66 12.31 73.04 
9.0 34.95 28.05 110,37 940.06 46.44 11.49 75.25 
9.5 35.57 30.17 110,77 995.34 46.44 10.87 76.60 
10.0 34.62 32.27 109,18 1050.33 47.04 12.42 73.60 
11.0 37.08 36.58 110.71 1160.28 47.04 9.96 78.82 
12.0 36.81 41.01 112.83 1272.04 45.66 8,85 80.61 
13.0 35.30 45.34 114.73 1385.82 43.94 8,64 80.33 
14.0 35.24 49.57 117.55 1501.96 42.21 6.97 83.49 
15.0 42.13 54.21 124.23 1622.85 40.77 -1. 36 103.32 
16.0 42.38 59.28 126.02 1747.97 39.79 -2.60 106.53 
17.0 41.99 64.34 126.91 1874.44 39,10 -2,90 107.41 
18.0 42.88 69.44 124.63 2000,21 40.81 -2,07 105.07 
664 
AT#18 09/03/70 
DEPTH VMC CUMVMC WO CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 15.94 1.91 91.76 91.76 50.52 34.58 31.54 
1.5 17.94 2.93 99.02 139.46 46.89 28.95 38.27 
2.0 18.88 4.03 101.91 189.69 45.49 26.61 41.51 
2.5 20.72 5.22 105.15 241.46 44.23 23.51 46.84 
3.0 24.48 6.58 108.83 294.95 43.42 18.94 56.38 
3.5 27.61 8.14 110.70 349.84 43.47 15.86 63.51 
4.0 29.67 9.86 113.48 405.88 42.57 12.90 69.70 
4.5 33.36 11.75 114.43 462.86 43.39 10.03 76.89 
5.0 33.83 13.77 114.89 520.19 43.29 9.45 78.16 
5.5 35.45 15.84 117.61 578.31 42.25 6.81 83.89 
6.0 35.71 17.98 118.01 637.22 42.11 6.40 84.80 
6.5 36.93 20.16 117.74 696.16 42.73 5.81 86.41 
7.0 35.94 22.34 113.90 754.07 44.68 8.74 80.44 
7.5 35.50 24.49 111.91 810.52 45.72 10.22 77.65 
8.0 34.39 26.58 111.97 866.49 45.26 10.88 75.96 
8.5 34.24 28.64 112.10 922.51 45.13 10.89 75.87 
9.0 34.11 30.69 113.03 978.79 44.52 10.41 76.62 
9.5 34.24 32.74 116.95 1036.28 42.19 7.96 81.14 
10.0 37.61 34.90 122.07 1096.04 40.37 2.76 93.16 
11.0 41.17 39.63 124.03 1219.09 40.53 —0.64 101.57 
12.0 42.18 44.63 125.34 1343.77 40.12 -2.06 105.13 
13.0 42.32 49.70 125.35 1469.11 40.17 -2.15 105.36 
14.0 41.14 54.70 126.28 1594.93 39.16 -1.98 105.07 
15.0 41.03 59.63 127.82 1721.98 38.18 -2.85 107.46 
665 
AT*19 09/03/70 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 12.50 1.50 93.89 93.89 47.94 35.44 26.07 
1.5 14.29 2.30 95.50 141c23 47.64 33.35 29.99 
2.0 14.95 3.18 95.92 189.09 47.64 32.69 31.38 
2.5 17.00 4.14 100.16 238.11 45.85 28.85 37.08 
3.0 19.05 5.22 104.04 289.15 44.27 25.22 43.03 
3.5 21.93 6.45 107.79 342.11 43.09 21.16 50.90 
4.0 25.07 7,66 109.72 396.49 43.11 18.04 58.16 
4.5 30.49 9.53 112.66 452.08 43.37 12.38 70.29 
5.0 33.77 11.45 115.81 509.20 42.71 8.94 79.07 
5.5 35.12 13.52 116.20 567.20 42.99 7.86 81.71 
6.0 34.11 15.60 113.74 624.68 44.09 9.98 77.37 
6.5 31.93 17.58 116.21 682.17 41.77 9.84 76.44 
7.0 34.71 19.58 116.85 740.44 42.43 7,73 81.79 
7.5 38.21 21.77 119.33 799.48 42,25 4.05 90.42 
8.0 40.85 24.14 123.40 860.16 40.79 -0.06 100.15 
8.5 41.40 26.61 121.87 921.48 41.93 0.52 98.75 
9.0 41.10 29.08 121.71 982.38 41.90 0.81 98.08 
9.5 42.09 31.58 123.28 1043.62 41.33 -0.76 101.84 
10.0 42.37 34.11 124.30 1105.52 40.82 -1.55 103.80 
11.0 41.82 39.16 125.36 1230.35 39.97 -1.85 104.63 
12.0 40.82 44.12 127.62 1356.84 38.23 -2.59 106.78 
13.0 38.59 48.88 128.54 1484.92 36.83 -1.76 104.78 
14.0 36.88 53.41 136.54 1617.46 31.34 -5.53 117.65 
666 
AT#20 09/03/70 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 25.05 3.01 94.15 94,15 52.52 27.47 47.69 
1,5 27.39 4.58 87.53 139.57 57.40 30.01 47.72 
2.0 26.41 6.19 91.64 184.36 54.55 28.14 48.41 
2.5 24.35 7.72 93.00 230.52 52.95 28.60 45.99 
3.0 24.38 9.18 97.97 278.26 49.96 25.57 48.81 
3.5 26.32 10.70 99.87 327.72 49.54 23.22 53.13 
4.0 31.19 12.42 103.33 378.52 49.28 18.09 63.30 
4.5 32.90 14.35 107.26 431.17 47.55 14.65 69.18 
5.0 33.35 16.33 102.24 483.54 50.76 17.41 65.71 
5.5 35.96 18.41 113.36 537.44 45.02 9.05 79.89 
6.0 36.73 20.59 115.90 594.76 43.77 7.04 83.92 
6.5 37.55 22.82 115.04 652.49 44.60 7.05 84.19 
7.0 37.72 25.08 114.66 709.92 44.90 7.17 84.02 
7.5 38.44 27.37 116.28 767.65 44.19 5.74 87.00 
8.0 37.74 29.65 120.46 826.84 41.38 3.64 91.19 
8.5 38.04 31.93 122.24 887.52 40.43 2.39 94.09 
9.0 37.15 34.18 122.66 948.74 39,84 2.69 93.24 
9.5 37.86 36.43 124.56 1010.55 38.96 1.10 97.17 
10.0 39.46 38.75 123.24 1072.50 40.36 0.90 97.76 
11.0 44.04 43.76 123.50 1195.87 41.93 -2.10 105.02 
12.0 40.27 48.82 129.82 1322.52 36.69 -3.58 109.75 
13.0 37.00 53.45 132.18 1453.52 34.03 -2.97 108.74 
14.0 37.15 57.90 134.84 1587.03 32.47 -4.67 114.39 
667 
AT*21 09/03/70 
DEPTH VMC CUMVMC WO CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 15.70 1.88 87.76 87.76 52.85 37.16 29.70 
1.5 17,70 2.89 95.81 133.65 48.74 31.04 36.32 
2.0 18.24 3.96 85.53 178.98 55.16 36.92 33.06 
2.5 18.53 5.07 83.55 221.25 56.46 37.94 32.82 
3.C 19.76 6.22 85.94 263.63 55.49 35.72 35.62 
3.5 21.12 7.44 89.71 307.54 53.72 32.60 39.32 
4.0 22.31 8.75 90.44 352.58 53.73 31.41 41.53 
4.5 25.34 10.17 90.33 397.77 54.93 29.59 46.13 
5.0 29.89 11.83 93.70 443.78 54.61 24.73 54.73 
5.5 33.48 13.73 100.27 492.27 52.00 18.52 64.38 
6.0 34.96 15.79 105.11 543.62 49.63 14.67 70.45 
6.5 35.47 17.90 104.89 596.11 49.96 14.48 71.01 
7.0 36.83 20.07 104.14 648.37 50.92 14.09 72.32 
7.5 39.04 22.34 106.26 700.97 50.47 11.43 77.34 
8.0 40.53 24.73 112.23 755.59 47.42 6.89 85.47 
8.5 41.13 27.18 115.61 812.55 45.61 4.48 90.19 
9.0 42.55 29.69 119.70 871.38 43.67 1.12 97.44 
9.5 42.75 32.25 120.50 931.43 43.26 0.51 98.81 
10.0 43.86 34.85 119.09 991.32 44.53 0.67 98.49 
11.0 44.07 40.12 118.25 1109.99 45.12 1.05 97.67 
12.0 44.66 45.45 117.26 1227.74 45,94 1.29 97.20 
13.0 45.33 50.85 115. 75 1344.25 47.11 1.78 96.22 
14.0 44.98 56.27 117.78 1461.01 45.75 0.77 98.32 
15.0 44.89 61.66 117.93 1578.86 45.62 0.73 98.40 
16.0 43.18 66.94 119.37 1697.51 44.11 0.93 97.90 
17.0 43.08 72.12 1x8.03 1816.21 44.88 1.80 95.99 
668 
AT#14 08/10/70 
DEPTH VMC CUMVMC WO CUMWD vv VA s 
FEET % INCHES LB/CUFT LB % % % 
1.0 22.70 2.72 87.11 87.11 55.88 33.19 40.61 
1.5 25.22 4.16 93.82 132.35 52.78 27.56 47.79 
2.0 18.48 5.47 91.18 178.60 51.83 33.35 35.65 
2.5 15.44 6.49 89.62 223.79 51.63 36.19 29.91 
3.0 15.81 7.43 90.87 268.91 51.02 35.21 30.99 
3.5 16.19 8.39 93.13 314.91 49.79 33.60 32.52 
4.0 16.60 9.37 93.54 361.58 49.70 33.10 33.40 
4.5 16.36 10.36 93.70 408.39 49.51 33.15 33.04 
5.0 17.78 11.38 92.57 454.96 50.73 32.95 35.05 
5.5 19.88 12.51 94.94 501.83 50.08 30.21 39.69 
6.0 24.31 13.84 101.55 550.96 47.76 23.45 50.90 
6.5 23.67 15.28 102.42 601.95 46.99 23.32 50.38 
7.0 24.62 16.73 101.89 653.03 47.67 23.05 51.65 
7.5 25.21 18.22 103.64 704.41 46.84 21.63 53.82 
8.0 25.87 19.76 104.21 756.38 46.74 20.87 55.34 
8.5 24.84 21.28 101.18 807.72 48.19 23.35 51.54 
9.0 25.06 22.77 101.38 858.36 48.15 23.09 52.05 
9.5 24.26 24.25 101.29 909.03 47.90 23.65 50.64 
10.0 24.37 25.71 101.24 959.66 47.97 23.61 50.79 
11.0 25.35 28.69 103.66 1062.10 46.88 21.53 54.07 
12.0 24.51 31.69 102.02 1164.94 47.55 23.04 51.54 
13.0 24.96 34.65 101.79 1266.85 47.87 22.90 52.16 
14.0 24.90 37.65 101.37 1368.43 48.10 23.19 51.77 
15.0 25.96 40.70 102.42 1470.32 47.86 21.90 54.25 
16.0 28.33 43.96 106.29 1574.68 46.41 18.09 61.03 
17.0 28.08 47.34 104.04 1679.84 47.68 19.60 58.90 
18.0 27.71 50.69 111.52 1787.62 43.02 15.31 64.42 
19.0 30.69 54.19 107.56 1897.16 46.53 15.84 65.96 
20.0 31.08 57.90 106.88 2004.38 47.09 16.01 65.99 
21.0 28.45 61.47 106.90 2111.28 46.09 17.63 61.74 
22.0 31.32 65.06 107.67 2218.57 46é70 15.38 67.06 
23.0 33.04 68.92 111.14 2327.97 45.26 12.22 73.00 
24.0 33.38 72.90 111.06 2439.07 45.43 12.05 73.47 
25.0 33.16 76.89 107.34 2548.27 47.60 14.44 69.66 
26.0 32.99 80.86 109.40 2656.64 46.29 13.30 71.27 
27.0 33.30 84.84 108.46 2765.57 46.98 13.68 70.88 
28.0 34.67 88.92 109.60 2874.60 46.80 12.13 74.08 
29.0 35.34 93.12 111.57 2985.19 45.86 10.52 77.06 
30.0 36.60 97.44 111.08 3096.51 46.64 10.03 78.49 
31.0 37.62 101.89 112.22 3208.17 46.33 8.71 81.20 
32.0 37.59 106.40 114.85 3321.70 44.73 7.14 84.03 
33.0 37.14 110.89 118.33 3438.29 42.46 5.32 87.48 
34.0 35.31 115.23 122.80 3558.86 39.06 3.75 90.40 
35.0 40.77 119.80 127.21 3683.87 38.46 -2.31 106.02 
ao. V 
-TV# -J X ? V if W 1 127#SS 3 Sll#41 r \  c 1 • 7 _2 1C6 . 7^ 
669 
AT#15 08/10/70 
DEPTH VMC CUMVMC WD CUMWO VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 18.21 2.18 97.00 97.00 48.21 30.00 37.76 
1.5 14.73 3.17 92.00 144.25 49.92 35.19 29.51 
2.0 14.02 4.04 92.43 190.36 49.40 35.37 28.39 
2.5 13.59 4.86 93.85 236.93 48.37 34.78 28.10 
3.0 14.18 5.70 98.68 285.06 45.68 31.50 31.04 
3.5 15.31 6.58 104.29 335.80 42.71 27.40 35,84 
4.0 17.54 7.57 95.68 385.80 48.76 31.22 35.98 
4.5 18.24 8.64 96.72 433.90 48.39 30.15 37.69 
5.0 18.13 9.73 96.14 482.11 48.70 30.57 37.23 
5.5 19.64 10.86 95.54 530.03 49.63 29.99 39.57 
6.0 20.24 12.06 96.28 577.99 49.41 29.18 40.95 
6.5 21.16 13.30 97.96 626.55 48.74 27.58 43.41 
7.0 19.24 14.51 98.83 675.75 47.49 28.25 40.51 
7.5 19.85 15.69 98.90 725.18 47.68 27.83 41.63 
8.0 19.81 16.88 98.89 774.63 47.67 27.86 41.55 
8.5 23.02 18.16 100.79 824.55 47.74 24.71 48.23 
9.0 22.27 19.52 103.04 875.51 46.09 23.82 46.33 
9.5 24.05 20.91 101.52 926.64 47.68 23,63 50.44 
10.0 22.94 22.32 100.41 977.13 47.93 24.99 47.86 
11.0 24.22 25.15 101.49 1078.08 47.76 23.54 50.70 
12.0 24.53 28.07 101.76 1179.71 47.71 23.19 51.40 
13.0 25.46 31.07 101.83 1281.50 48.03 22.57 53.01 
14.0 25.90 34.16 102.47 1383.65 47.80 21.90 54.18 
15.0 30.71 37.55 106.40 1488.09 47.25 16.53 65.01 
16.0 33.35 41.40 110.31 1596.44 45.88 12.53 72.69 
17.0 32.82 45.37 111.44 1707.31 44.99 12.17 72.95 
18.0 33.01 49.32 112.90 1819.48 44.18 11.17 74.71 
19.0 32.75 53.26 115.69 1933.78 42.40 9.65 77.25 
20.C 39.77 57.61 122.25 2052.74 41.08 1.31 96.81 
21.0 41.18 62.47 125.95 2176.84 39.37 -1.81 104.60 
22.0 41.10 67.41 125.57 2302.60 39.57 -1.53 103.85 
670 
AT#16 08/10/70 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 12.80 1.54 94.31 94.31 47.80 35.00 26.78 
1.5 14.00 2.34 94.86 141,60 47.92 33.92 29.22 
2oO 14.97 3.21 95.52 189.19 47.88 32.91 31.26 
2.5 16.09 4.14 98.33 237.66 46.61 30.51 34. 53 
3.0 17.72 5.16 100.75 287.43 45.76 28.04 38.72 
3.5 19.81 6.28 101.29 337.94 46.22 26.41 42.85 
4.0 24.16 7.60 104.27 389.33 46.06 21.90 52.45 
4.5 26.13 9.11 106.60 442.04 45.40 19.26 57.57 
5.0 28.75 10.76 107.06 495.46 46.11 17.35 62.37 
5.5 26.34 12.41 105.40 548.58 46.20 19.86 57.01 
6.0 26.66 14.00 104.52 601.06 46.86 20.19 56.91 
6.5 27.04 15.61 104.40 653.29 47.07 20.03 57.45 
7.0 27.71 17.25 103.82 705.34 47.67 19.96 58.13 
7.5 29.92 18.98 104.50 757.42 48.10 18.17 62.21 
8.C 29.49 20.76 106.84 810.26 46.52 17.03 63.39 
8.5 29.98 22.55 107.88 863.94 46.07 16.09 65.07 
9.0 29.64 24.34 107.96 917.90 45.89 16.26 64.58 
9.5 30,10 26.13 107.42 971.75 46.40 16.30 64.87 
10.0 30.15 27.93 107.21 1025.40 46.54 16.39 64.78 
11.0 32.84 31.71 108.36 1133.19 46.86 14.02 70.08 
12.0 32.85 35.66 108.14 1241.44 47.00 14.15 69. 89 
13.0 35.27 39.74 110.74 1350.88 46.34 11.07 76.10 
14.0 34.97 43.96 109.39 1460.95 47.04 12.07 74.34 
15.0 35.14 48.16 109.75 1570.52 46.89 11.75 74.94 
16.0 34.49 52.34 115.76 1683.28 43.01 8.52 80.20 
17.C 35.99 56.57 120.04 1801.18 40.99 5.00 87.80 
18.0 41.09 61.19 124.54 1923.47 40.19 -0.90 102.24 
19.0 41.09 66.13 125.84 2048.66 39.41 —1 .68 104.27 
o71 
AT#17 08/10/70 
DEPTH VMC CUMVMC WD CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
loO 23.05 2.77 93,71 93,71 52.03 28.98 44,30 
1.5 17.87 3,99 98.14 141,68 47,39 29.52 37,71 
2.0 16.47 5.02 98.14 190,74 46,87 30,40 35,13 
2.5 17.84 6.05 100.90 240,50 45,71 27.87 39,03 
3.0 19.10 7.16 102.36 291,32 45,31 26.21 42,15 
3.5 22.64 8,41 105.55 343,30 44,71 22.07 50,63 
4.0 28.52 9,95 109.01 396,94 44,84 16,32 63,60 
4.5 31.56 11.75 110.51 451,82 45,08 13,52 70,01 
5.0 31.90 13,65 110.79 507,14 45.04 13,14 70,82 
5.5 31.55 15,56 111.57 562,73 44.44 12,89 71,00 
6.0 32.20 17,47 109.91 618,10 45.69 13,48 70,49 
6.5 32.23 19,40 108.29 672,65 46.67 14,44 69,06 
7.0 33.44 21,37 109.55 727,11 46.37 12,93 72,11 
7.5 33.45 23,38 110.44 782,11 45.83 12,39 72,98 
8.0 33.17 25,38 109.08 836,99 46.55 13,38 71,26 
8.5 33.44 27,38 110,72 891,94 45.66 12.22 73,23 
9.0 34.96 29,43 110,38 947,21 46.44 11,48 75,28 
9.5 36.12 31,56 111,11 1002,59 46.44 10,32 77,78 
10.0 35.54 33,71 109,76 1057,80 47.04 11,50 75,56 
11.0 36.80 38,05 110,53 1167,95 47.04 10,24 78,23 
12.0 36.77 42,47 112,81 1279,62 45.66 8,88 80.54 
13.0 35.40 46,80 114,79 1393,42 43.94 8,54 80.57 
14.0 35.16 51,03 117,50 1509,56 42.21 7,05 83.30 
15.0 41.37 55,62 123,75 1630,19 40.77 —0,60 101.46 
16,0 42.25 60.64 125,93 1755,03 39.79 —2,46 106.19 
17.0 41.96 65,69 126,90 1881,45 39.10 -2,87 107.33 
18.0 43,16 70,80 124,80 2007,30 40.81 -2,35 105.75 
672 
AT#18 08/10/70 
DEP7H VMC CUMVMC WD CUMWD VV VA S 
FEE7 % INCHES LB/CUFT LB % % % 
1.0 25.29 3.03 97.60 97.60 50.52 25.24 50.05 
1.5 26.52 4.59 104.37 148.09 46.89 20.37 56.56 
2.0 20.10 5.99 102.67 199.85 45.49 25.40 44.18 
2.5 20.35 7.20 104.92 251.75 44.23 23.88 46.00 
3.0 25.27 8.57 109.33 305.31 43.42 18.15 58.21 
3.5 27.55 10.15 110.66 360.31 43.47 15.93 63.36 
4.0 30.67 11.90 114.10 416.49 42.57 11.90 72.04 
4.5 33.00 13.81 114.20 473.57 43.39 10.39 76.05 
5.0 34.00 15.82 115.00 530.87 43.29 9.29 78.55 
5.5 34.53 17.88 117.04 588.88 42.25 7.72 81.72 
6.0 36.32 20.00 118.39 647.73 42.11 5.79 86.25 
6.5 37.10 22.20 117.85 706.79 42.73 5.63 86. 83 
7.0 35.95 24.40 113.91 764.73 44.68 8.73 80.46 
7.5 35.04 26.53 111.63 821.12 45.72 10.68 76.65 
8.0 34.61 28.62 112.11 877.05 45.26 10.65 76.47 
8.5 34.43 30.69 112.22 933.13 45.13 10.70 76.30 
9.0 33.75 32.73 112.80 989.39 44.52 10.77 75.80 
9.5 34,54 34.78 117.14 1046.87 42.19 7.66 81.86 
10.0 37.41 36.94 121.95 1106.65 40.37 2.96 92.67 
11.0 41.83 41.69 124.44 1229.84 40.53 -1.30 103.22 
12.0 42.14 46.73 125.32 1354.72 40.12 -2.02 105.04 
13.C 42,34 51.80 125.36 1480.06 40.17 -2.17 105.41 
14.0 41.47 56.83 126.49 1605.98 39.16 -2.31 105.91 
15.0 41.18 61.79 127.91 1733.18 38.18 -2.99 107.84 
673 
AT#19 08/10/70 
DEPTH VMC CUMVMC WO CUMWO VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 19.42 2.33 98,21 98.21 47.94 28.52 40.51 
1.5 15.60 3.38 96.31 146.84 47.64 32.04 32.75 
2.0 14.94 4.30 95.91 194.89 47,64 32.70 31.36 
2.5 17.14 5.26 100.24 243.93 45.85 28.71 37.38 
3.0 20.24 6.38 104.78 295.19 44.27 24.04 45.71 
3.5 22.70 7.67 108.26 348.45 43.09 20.39 52.67 
4.0 26.25 9.14 110.45 403.13 43.11 16.86 60.89 
4.5 31.12 10.86 113.06 459.00 43.37 12.25 71.76 
5.0 34.02 12.81 115.96 516.26 42.71 8.69 79.66 
5.5 34.27 14.86 115.66 574.17 42.99 8.71 79.73 
6.0 33.62 16.90 113.43 631.44 44.09 10.47 76.26 
6.5 31.88 18.86 116.18 688.84 41.77 9.89 76.32 
7.0 34.65 20.86 116.61 747.09 42.43 7.79 81.65 
7.5 38.70 23.06 119.64 806.20 42.25 3.55 91.60 
8.0 40.86 25.45 123.41 866.97 40.79 —0. 07 100.18 
8.5 40.74 27.89 121.45 928.18 41.93 1.19 97.17 
9.0 41.11 30.35 121.72 988.97 41.90 0.80 98.10 
9.5 41.68 32.83 123.03 1050.16 41.33 -0.35 100.84 
10.C 41.68 35.33 123.87 1111.88 40.82 —0.86 102.10 
11.0 40.99 40.29 124.85 1236.24 39.97 -1,02 102.56 
12.0 40.83 45.20 127.63 1362.48 38.23 —2.60 106.81 
13.0 37.64 49.91 127.95 1490.27 36.83 -0.81 102.21 
14.0 36.54 54.36 136.33 1622.41 31.34 -5.20 116.58 
674 
AT#20 08/10/70 
DEPTH VMC CUMVMC WD CUMWD VV VÀ' S 
FEET % INCHES LB/CUFT LB % % % 
1.0 21.40 2.57 91.88 91.88 52.52 31.11 40,76 
1.5 17.24 3.73 81.20 135.15 57.40 40.16 30.04 
2.C 23.49 4.95 89.82 177.90 54.55 31.06 43.06 
2.5 24.78 6.40 93.26 223.67 52.95 28.18 46.79 
3.0 23.64 7.85 97.50 271.36 49.96 26.31 47.33 
3.5 26.01 9.34 99.67 320.65 49.54 23.53 52.50 
4.0 31.00 11.05 103.21 371.37 49.28 18.28 62.90 
4.5 32.78 12.96 107.19 423.97 47.55 14,77 68.95 
5.0 32.05 14.91 101.43 476.12 50.76 18.71 63.14 
5.5 35.38 16.93 113.00 529.73 45.02 9.64 78.59 
6.0 36.62 19.09 115.83 586,94 43.77 7.15 83.66 
6,5 36.94 21.30 114.66 644.56 44.60 7.66 82.83 
7.0 37.93 23.54 114.79 701.92 44.90 6.96 84.49 
7.5 38.27 25.83 116.17 759.66 44.19 5.92 86.61 
8.0 38.05 28.12 120.67 818.87 41.38 3,33 91.95 
8.5 37.95 30.40 122.18 879.59 40.43 2.49 93.85 
9.0 37.48 32.66 122.87 940.85 39.84 2.36 94.08 
9.5 37.08 34.90 124.07 1002.58 38.96 1,88 95.16 
10.0 39.10 37.18 123.02 1064.35 40.36 1,26 96.88 
11.0 43.96 42.17 123.45 1187.59 41.93 -2,02 104.82 
12.0 40.30 47.22 129.83 1314.23 36.69 —3 ,61 109.83 
13.0 37.47 51.89 132.47 1445.38 34.03 -3.44 110.11 
14.0 37.32 56.38 134.95 1579.09 32.47 -4,84 114.91 
675 
AT#21 08/10/70 
DEPTH VMC CUMVMC WO CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 22.68 2.72 92.12 92.12 52.85 30.17 42.92 
1.5 19.88 4.00 97.18 139.44 48.74 28.66 40.79 
2.0 17.99 5.14 85.37 185.07 55.16 37.17 32.61 
2.5 18.03 6.22 83.24 227.23 56.46 38.44 31.93 
3.0 19.86 7.35 86.01 269.54 55.49 35.62 35.80 
3.5 21.46 8.59 89.92 313.52 53.72 32.26 39.95 
4.0 23.89 9.95 91.43 358.86 53.73 29.84 44.46 
4.5 28.23 11.52 92.14 404.75 54.93 26.70 51.39 
5.0 31.25 13.30 94.55 451.42 54.61 23.36 57.22 
5.5 33.97 15.26 100.58 500.20 52.00 18.03 65.33 
6.0 34.85 17.32 105.04 551,61 49.63 14.78 70.22 
6.5 35.40 19.43 104.84 644,07 49.96 14.56 70.86 
7.0 36.88 21.60 104.17 656.33 50.92 14.04 72.42 
7.5 39.00 23.87 106.24 708.93 50.47 11.47 77.28 
8.0 40.56 26.26 112.25 763.55 47.42 6.87 85.52 
3.5 42.31 28.75 116.34 820.70 45.61 3.30 92.76 
9.0 42.67 31.30 119.77 879.73 43.67 1.00 97.71 
9.5 42.98 33.87 120.64 939.83 43.26 0.28 99.34 
10.0 43.37 36.46 118.78 999.68 44.53 1.16 97.38 
11.0 43.71 41.68 118.02 1118.09 45.12 1.41 96.87 
12.0 44.81 46.99 117.35 1235.77 45.94 1.13 97.53 
13.0 45.68 52.42 115.96 1352.43 47.11 1.43 96.97 
14.0 44.79 57.85 117.66 1469.24- 45.75 0.96 97.90 
15.0 44.53 63.21 117.70 1586.92 45.62 1.10 97.60 
16.0 43.73 68.50 119.71 1705.63 44.11 0.38 99.13 
17.0 43.73 73.75 118.44 1824.70 44.88 1.15 97.45 
676 
AT#15 09/23/70 
DEPTH VMC CUMVMC WD - CUMWD VV VA S 
FEET % INCHES LB/CUFT LB % % % 
1.0 17.62 2.11 96.63 96.63 43.21 30.59 36.54 
1.5 14.39 3.07 91.79 143.74 49.92 35.53 28.82 
2.0 13.35 3.91 92.01 189.69 49.40 36.05 27.02 
2.5 13.58 4.71 93.84 236.15 48.37 34.80 28.06 
3.0 13.84 5.54 98.46 284.23 45.68 31.84 30.29 
3.5 14.41 6.38 103.73 334.78 42.71 28.29 33.75 
4.0 16.70 7.32 95.15 384.50 48.76 32.06 34.25 
4.5 17.49 8.34 96.25 432.35 48.39 30.91 36.13 
5.0 17.57 9.39 95.79 480.36 48.70 31.13 36.07 
5.5 18.39 10.47 94.76 528.00 49.63 31.24 37.05 
6.0 19.97 11.62 96.11 575.72 49.41 29.45 40.41 
6.5 21.12 12.86 97.94 624.23 48.74 27.62 43.33 
7.0 19.23 14.07 98.83 673.42 47.49 28.26 40.49 
7.5 19.46 15.23 98.65 722.79 47.68 28.22 40.81 
8.0 19.57 16.40 98.74 772.14 47.67 28.10 41.06 
8.5 22.47 17.66 100.44 821.94 47.74 25.26 47.08 
9.0 21.82 18.99 102.75 872.74 46.09 24.28 47.33 
9.5 22.91 20.33 100.81 923.63 47.68 24.77 48.05 
10.0 22.44 21.69 100.11 973i85 47.93 25.49 46.83 
11.0 23.90 24.47 101.29 1074.55 47.76 23.86 50.03 
12.0 23.81 27.33 101.32 1175.86 47.71 23.90 49.90 
13.0 24.59 30.24 101.29 1277.16 48.03 23.43 51.21 
14.0 25.69 33.26 102.34 1378.97 47.80 22.11 53.75 
15.0 29.49 36.57 105.63 1482.96 47.25 17.76 62.40 
16.0 32.79 40.30 109.96 1590.76 45.88 13.09 71.48 
17.0 32.53 44.22 111.26 1701.36 44.99 12.46 72.30 
18.0 32.58 48.13 112.63 1813.31 44.18 11.60 73.74 
19.0 31.78 51.99 115.08 1927.16 42.40 10.62 74.96 
20.0 39.69 56.28 122.20 2045.80 41.08 1.39 96.62 
21.0 40.90 61.11 125.77 2169.79 39.37 -1.52 103.87 
22.0 40.04 65.97 124.91 2295.12 39.57 -0.47 101.19 
